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Summary {#efs26150-sec-0001}
=======

Flubendiamide was approved on 1 September 2014 by means of Commission Implementing Regulation (EU) No 632/2014 in the framework of Regulation (EC) No 1107/2009 as amended by Commission Implementing Regulations (EU) No 540/2011 and 541/2011.

As the active substance was approved after the entry into force of Regulation (EC) No 396/2005 on 2 September 2008, the European Food Safety Authority (EFSA) is required to provide a reasoned opinion on the review of the existing maximum residue levels (MRLs) for that active substance in compliance with Article 12(1) of the aforementioned regulation.

As the basis for the MRL review, on 17 September 2018, EFSA initiated the collection of data for this active substance. In a first step, Member States were invited to submit by 17 October 2018 their national Good Agricultural Practices (GAPs) in a standardised way, in the format of specific GAP forms, allowing the designated rapporteur Member State, Greece, to identify the critical GAPs in the format of a specific GAP overview file. Subsequently, Member States were requested to provide residue data supporting the critical GAPs, within a period of 1 month, by 22 February 2019. On the basis of all the data submitted by Member States and by the EU Reference Laboratories for Pesticides Residues (EURLs), EFSA asked the RMS to complete the Pesticide Residues Overview File (PROFile) and to prepare a supporting evaluation report. The PROFile and evaluation report, together with Pesticide Residues Intake Model (PRIMo) calculations were provided by the RMS to EFSA on 22 July 2019. Subsequently, EFSA performed the completeness check of these documents with the RMS. The outcome of this exercise including the clarifications provided by the RMS, if any, was compiled in the completeness check report.

Based on the information provided by the RMS, Member States and the EURLs, and taking into account the conclusions derived by EFSA in the framework of Commission Regulation (EU) No 188/2011 and the MRLs established by the Codex Alimentarius Commission, EFSA prepared in February 2020 a draft reasoned opinion, which was circulated to Member States and EURLs for consultation via a written procedure. Comments received by 12 March 2020 were considered during the finalisation of this reasoned opinion. The following conclusions are derived.

The metabolism of flubendiamide in plants was investigated in primary and rotational crops. According to the results of the metabolism studies, the residue definition for enforcement and risk assessment can be proposed as flubendiamide. This residue definition is also applicable to processed commodities. Nonetheless, the residue definition may be reconsidered, in case the use pattern is extended to crops where flubendiamide‐des‐iodo may occur at significant levels. Fully validated analytical methods are available for the enforcement of the proposed residue definition in all major matrices at the limit of quantification (LOQ) of 0.01 mg/kg. According to the EURLs, the LOQ of 0.01 mg/kg is achievable by using the QuEChERS method in routine analyses.

Available residue trials data were considered sufficient to derive MRL proposals as well as risk assessment values for all commodities under evaluation, except for potatoes, cucumbers, melons, broccoli, cauliflowers, Chinese cabbage, kales, beans/peas with pods, and tea, where the available data were insufficient to derive (tentative) MRLs.

For processed commodities, robust processing factors could be derived for strawberry, while tentative processing factors (not fully supported by data) were derived for apples, plums, grapes, tomatoes, Soyabeans, cotton seeds, maize and rice.

Flubendiamide is authorised for use on crops that might be fed to livestock. Livestock dietary burden calculations were therefore performed for different groups of livestock according to OECD guidance. The dietary burdens calculated for cattle and sheep were found to exceed the trigger value of 0.1 mg/kg DM. Behaviour of residues was therefore assessed in these groups of livestock.

The metabolism of flubendiamide residues in livestock was investigated in lactating goats and laying hens at dose rate covering the maximum dietary burdens calculated in this review. According to the results of these studies, the residue definition for enforcement is proposed as flubendiamide only and for risk assessment as sum of flubendiamide and flubendiamide‐iodo‐phthalimide, expressed as flubendiamide. An analytical method for the enforcement of the proposed residue definition at the LOQ of 0.01 mg/kg in all matrices is available. According to the EURLs, a screening detection limit (SDL) in milk, meat and honey, of 0.0025 mg/kg and in eggs, a SDL of 0.005 mg/kg are achievable.

Livestock feeding study on dairy cow was used to derive MRL and risk assessment values in milk and tissues of ruminants.

Chronic and acute consumer exposure resulting from the authorised uses reported in the framework of this review was calculated using revision 3.1 of the EFSA PRIMo. For those commodities where data were insufficient to derive an MRL, EFSA considered the existing EU MRL for an indicative calculation. For lettuce, an exceedance of the ARfD was identified representing 224% of the ARfD (EU1) and no fall‐back GAP is available. Excluding lettuce, the highest chronic exposure is 31% of the ADI for the Dutch toddler and the highest acute exposure amounted to 98% of the ARfD for celeries (EU2). Based on these calculations, a risk to consumers was identified for lettuces and no further refinements of the risk assessment were possible. For the remaining commodities, although some major uncertainties remain due to the data gaps identified in the previous sections, the indicative exposure calculation did not indicate a risk to consumers.

Apart from the MRLs evaluated in the framework of this review, internationally recommended CXLs have also been established for flubendiamide. Additional calculations of the consumer exposure, considering these CXLs, were therefore carried out and exceedances of the ARfD were identified (CX1) for the existing CXLs in broccoli (112%), head cabbages (119%), kohlrabies (140%), lettuces (152%) and cauliflowers (156%). Excluding these CXLs from the calculation, the highest chronic exposure represented 63% of the ADI (Dutch toddler) and the highest acute exposure amounted to 98% of the ARfD (celeries) (CX2). Based on these calculations, EFSA concludes that the CXLs for flubendiamide are not of concern for European consumers, except for the CXLs on broccoli, head cabbages, kohlrabies, lettuces and cauliflowers where a potential risk to consumers was identified and no further refinements of the risk assessment were possible.

Background {#efs26150-sec-0003}
==========

Regulation (EC) No 396/2005[1](#efs26150-note-1005){ref-type="fn"} (hereinafter referred to as 'the Regulation') establishes the rules governing the setting and the review of pesticide maximum residue levels (MRLs) at European level. Article 12(1) of that Regulation stipulates that the European Food Safety Authority (EFSA) shall provide within 12 months from the date of the inclusion or non‐inclusion of an active substance in Annex I to Directive 91/414/EEC[2](#efs26150-note-1006){ref-type="fn"} a reasoned opinion on the review of the existing MRL for that active substance.

As flubendiamide was approved on 1 September 2014 by means of Commission Implementing Regulation (EU) No 632/2014[3](#efs26150-note-1007){ref-type="fn"} in the framework of Regulation (EC) No 1107/2009[4](#efs26150-note-1008){ref-type="fn"} as amended by Commission Implementing Regulations (EU) No 540/2011[5](#efs26150-note-1009){ref-type="fn"} and 541/2011[6](#efs26150-note-2006){ref-type="fn"}, EFSA initiated the review of all existing MRLs for that active substance.

By way of background information, in the framework of Commission Regulation (EU) No 188/2011[7](#efs26150-note-2007){ref-type="fn"}, flubendiamide was evaluated by Greece, designated as rapporteur Member State (RMS). Subsequently, a peer review on the initial evaluation of the RMS was conducted by EFSA, leading to the conclusions as set out in the EFSA scientific output (EFSA, [2013a](#efs26150-bib-0004){ref-type="ref"}). Flubendiamide is approved as insecticide.

According to the legal provisions, EFSA shall base its reasoned opinion in particular on the relevant assessment report prepared under Directive 91/414/EEC repealed by Regulation (EC) No 1107/2009. It should be noted, however, that, in the framework of Regulation (EC) No 1107/2009, only a few representative uses are evaluated, whereas MRLs set out in Regulation (EC) No 396/2005 should accommodate all uses authorised within the European Union (EU), and uses authorised in third countries that have a significant impact on international trade. The information included in the assessment report prepared under Regulation (EC) No 1107/2009 is therefore insufficient for the assessment of all existing MRLs for a given active substance.

To gain an overview of the pesticide residues data that have been considered for the setting of the existing MRLs, EFSA developed the Pesticide Residues Overview File (PROFile). The PROFile is an inventory of all pesticide residues data relevant to the risk assessment and MRL setting for a given flubendiamide. This includes data on: the nature and magnitude of residues in primary crops;the nature and magnitude of residues in processed commodities;the nature and magnitude of residues in rotational crops;the nature and magnitude of residues in livestock commodities;the analytical methods for enforcement of the proposed MRLs.

As the basis for the MRL review, on 17 September 2018, EFSA initiated the collection of data for this active substance. In a first step, Member States were invited to submit by 17 October 2018 their Good Agricultural Practices (GAPs) that are authorised nationally, in a standardised way, in the format of specific GAP forms. In the framework of this consultation, 11 Member States provided feedback on their national authorisations of flubendiamide. No European authorisation was reported by Member States. Based on the information submitted, the designated RMS, Greece, was asked to identify the critical GAPs to be further considered in the assessment, in the format of a specific GAP overview file. Subsequently, in a second step, Member States were requested to provide residue data supporting the critical GAPs by 22 February 2019.

On the basis of all the data submitted by Member States and the EU Reference Laboratories for Pesticides Residues (EURLs), EFSA asked Greece to complete the PROFile and to prepare a supporting evaluation report. The PROFile and the supporting evaluation report, together with the Pesticide Residues Intake Model (PRIMo) calculations were submitted to EFSA on 22 July 2019. Subsequently, EFSA performed the completeness check of these documents with the RMS. The outcome of this exercise including the clarifications provided by the RMS, if any, was compiled in the completeness check report.

Considering all the available information, and taking into account the MRLs established by the Codex Alimentarius Commission (CAC) (i.e. codex maximum residue limit; CXLs), EFSA prepared in February 2020 a draft reasoned opinion, which was circulated to Member States and EURLs for commenting via a written procedure. All comments received by 13 March 2020 were considered by EFSA during the finalisation of the reasoned opinion.

The **evaluation report** submitted by the RMS (Greece, [2019](#efs26150-bib-0027){ref-type="ref"}), taking into account also the information provided by Member States during the collection of data, and the **EURLs report on analytical methods** (EURLs, [2019](#efs26150-bib-0011){ref-type="ref"}) are considered as main supporting documents to this reasoned opinion and, thus, made publicly available. It is noted that only import tolerances, and no European authorised uses were reported.

In addition, further supporting documents to this reasoned opinion are the **completeness check report** (EFSA, [2020a](#efs26150-bib-0007){ref-type="ref"}) and the **Member States consultation report** (EFSA, [2020b](#efs26150-bib-0008){ref-type="ref"}). These reports are developed to address all issues raised in the course of the review, from the initial completeness check to the reasoned opinion. Furthermore, the exposure calculations for all crops reported in the framework of this review performed using the EFSA Pesticide Residues Intake Model (**PRIMo**) and the **PROFile** as well as the **GAP overview file** listing all import tolerances are key supporting documents and made publicly available as background documents to this reasoned opinion. A screenshot of the report sheet of the PRIMo is presented in Appendix [C](#efs26150-sec-1003){ref-type="sec"}.

Terms of Reference {#efs26150-sec-0004}
==================

According to Article 12 of Regulation (EC) No 396/2005, EFSA shall provide a reasoned opinion on: the inclusion of the active substance in Annex IV to the Regulation, when appropriate;the necessity of setting new MRLs for the active substance or deleting/modifying existing MRLs set out in Annex II or III of the Regulation;the inclusion of the recommended MRLs in Annex II or III to the Regulation;the setting of specific processing factors as referred to in Article 20(2) of the Regulation.

The active substance and its use pattern {#efs26150-sec-0005}
========================================

Flubendiamide is the ISO common name for 3‐iodo‐*N'*‐(2‐mesyl‐1,1‐dimethylethyl)‐*N*‐{4‐\[1,2,2,2‐tetrafluoro‐1‐(trifluoromethyl)ethyl\]‐*o*‐tolyl}phthalamide (IUPAC).

The chemical structure of the flubendiamide and its main metabolites is reported in Appendix [F](#efs26150-sec-1006){ref-type="sec"}.

The EU MRLs for flubendiamide are established in Annex IIIA of Regulation (EC) No 396/2005. Codex maximum residue limits (CXLs) for flubendiamide were also established by the Codex Alimentarius Commission (CAC). An overview of the MRL changes that occurred since the entry into force of the Regulation mentioned above is provided below (Table [1](#efs26150-tbl-0001){ref-type="table"}).

###### 

Overview of the MRL changes since the entry into force of Regulation (EC) No 396/2005

  Procedure                    Legal implementation          Remarks
  ---------------------------- ----------------------------- --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  MRL application              Regulation (EU) No 2018/832   Import tolerances from USA for apricots, peaches, plums, Soyabeans (EFSA, [2018a](#efs26150-bib-0009){ref-type="ref"})
  MRL application              Regulation (EU) No 364/2014   Strawberries (EFSA, [2013b](#efs26150-bib-0005){ref-type="ref"})
  Implementation of CAC 2011   Regulation (EC) No 441/2012   Head cabbage, beans (with and without pods), pulses dry, mammalian and other farmed terrestrial animal (meat, fat, liver, kidney, edible offal), milk (EFSA, [2011](#efs26150-bib-0003){ref-type="ref"})
  MRL application              Regulation (EU) No 813/2011   Tree nuts, apples, pears, cherries, peaches, table and wine grapes, lettuces, spinaches, celery, rice, Soyabeans, cotton seeds, maize, plums, tomatoes, peppers, sweet corn and animal commodities (EFSA, [2010b](#efs26150-bib-0002){ref-type="ref"})
  MRL application              Regulation (EU) No 765/2010   Cucurbits (edible and inedible peel); aubergines; French beans with pods (EFSA, [2010a](#efs26150-bib-0001){ref-type="ref"})

John Wiley & Sons, Ltd

For the purpose of this MRL review, all the uses of flubendiamide currently authorised in third countries as submitted by the Member States during the GAP collection have been reported by the RMS in the GAP overview file. No European authorised uses were reported by Member States.

The critical GAPs identified in the GAP overview file were then summarised in the PROFile and considered in the assessment. The details of the authorised critical GAPs for flubendiamide are given in Appendix [A](#efs26150-sec-1001){ref-type="sec"}.

Assessment {#efs26150-sec-0006}
==========

EFSA has based its assessment on the following documents: the PROFile submitted by the RMS;the evaluation report accompanying the PROFile (Greece, [2019](#efs26150-bib-0027){ref-type="ref"});the renewal assessment report (RAR) and its addenda prepared in the framework of Directive 91/414/EEC (Greece, [2008](#efs26150-bib-0025){ref-type="ref"}, [2013](#efs26150-bib-0026){ref-type="ref"});the conclusion on the peer review of the pesticide risk assessment of the active substance flubendiamide (EFSA, [2013a](#efs26150-bib-0004){ref-type="ref"});the Joint Meeting on Pesticide residues (JMPR) Evaluation report (FAO, [2010](#efs26150-bib-0024){ref-type="ref"});the previous reasoned opinions on flubendiamide (EFSA, [2010a](#efs26150-bib-0001){ref-type="ref"},[b](#efs26150-bib-0002){ref-type="ref"}, [2013b](#efs26150-bib-0005){ref-type="ref"}, [2018a](#efs26150-bib-0009){ref-type="ref"}).

The assessment is performed in accordance with the legal provisions of the uniform principles for evaluation and authorisation of plant protection products as set out in Commission Regulation (EU) No 546/2011[8](#efs26150-note-1010){ref-type="fn"} and the currently applicable guidance documents relevant for the consumer risk assessment of pesticide residues (European Commission, [1997a](#efs26150-bib-0012){ref-type="ref"}, [1997b](#efs26150-bib-0013){ref-type="ref"}, [1997c](#efs26150-bib-0014){ref-type="ref"}, [1997d](#efs26150-bib-0015){ref-type="ref"}, [1997e](#efs26150-bib-0016){ref-type="ref"}, [1997f](#efs26150-bib-0017){ref-type="ref"}, [1997g](#efs26150-bib-0018){ref-type="ref"}, [2000](#efs26150-bib-0019){ref-type="ref"}, [2010a](#efs26150-bib-0020){ref-type="ref"}, [2010b](#efs26150-bib-0021){ref-type="ref"}, [2017](#efs26150-bib-0022){ref-type="ref"}; OECD, [2011](#efs26150-bib-0028){ref-type="ref"}, [2013](#efs26150-bib-0029){ref-type="ref"}).

More detailed information on the available data and on the conclusions derived by EFSA can be retrieved from the list of end points reported in Appendix [B](#efs26150-sec-1002){ref-type="sec"}.

1. Residues in plants {#efs26150-sec-0007}
=====================

1.1. Nature of residues and methods of analysis in plants {#efs26150-sec-0008}
---------------------------------------------------------

### 1.1.1. Nature of residues in primary crops {#efs26150-sec-0009}

The metabolism of flubendiamide was investigated after foliar treatment in fruits, leafy vegetables and cereals (Greece, [2008](#efs26150-bib-0025){ref-type="ref"}) and assessed in the framework of the peer review (EFSA, [2013a](#efs26150-bib-0004){ref-type="ref"}). The studies used two different radiolabel positions, in the aniline ring and in the phthalic acid ring of the molecule.

Tomatoes, apples and cabbages were treated with a foliar application of 100, 500 and 300 g a.s./ha, respectively, while maize was treated with four foliar applications of 168 g a.s./ha at 7‐day intervals. Samples were taken at various time points between application and maturity (see Appendix [B.1.1.1](#efs26150-sec-0032){ref-type="sec"}). In all cases, parent remained by far the major component of the total radioactive residues (TRR) accounting for 50--94% TRR in the mature crops. Flubendiamide‐des‐iodo was found with both labels, in apple fruits in the range of 4.2--18.2% TRR (up to 0.002 mg eq./kg) and in maize forage and fodder accounting for 5--18% of the TRR (up to 0.05 mg eq./kg). All other metabolites were detected below 10% TRR (individually \< 1% to 6% TRR).

Overall, a similar metabolic pathway was observed in all crops. The metabolism of flubendiamide is limited, with flubendiamide‐des‐iodo being the only metabolite detected above 10% TRR, but at low absolute levels.

It is noted that the metabolism of flubendiamide was not considered to be different in genetically modified glyphosate tolerant Soyabeans crops compared to conventional crops (EFSA, [2018a](#efs26150-bib-0009){ref-type="ref"}).

### 1.1.2. Nature of residues in rotational crops {#efs26150-sec-0010}

Flubendiamide is only authorised for imported crops for which investigations of residues in rotational crops are not required. Nevertheless, the available confined rotational crop study assessed during the peer review is summarised for completeness. Flubendiamide is a very persistent substance with a biphasic kinetics, the DT~90~ is up to 1000 days according to the field dissipation studies evaluated in the framework of the peer review (EFSA, [2013a](#efs26150-bib-0004){ref-type="ref"}).

One confined rotational crop study with flubendiamide radiolabelled on the phthalic acid ring was available for this review (Greece, [2008](#efs26150-bib-0025){ref-type="ref"}; EFSA, [2013a](#efs26150-bib-0004){ref-type="ref"}). Flubendiamide was applied at a rate of 437 g a.s./ha onto bare soil. Swiss chard (leafy crop), spring wheat (cereals) and turnips (root crop) were planted at plant back intervals (PBI) of 29, 135 and 274 days after treatment (DAT). Besides wheat forage and hay, all other samples were taken at maturity.

Residues in all crops were relatively low and declined over time with highest TRRs observed in wheat straw (0.07 mg eq./kg) and Swiss chards (0.022 mg eq./kg) at 29 DAT. In grain, turnip leaves and turnip roots residues amounted to a maximum of 0.011 mg eq./kg for all rotations. Flubendiamide was detected up to 0.038 and 0.027 mg/kg in wheat straw and hay, respectively, and up to 0.015 mg/kg in Swiss chards, whereas in all other crop samples parent remained below 0.01 mg/kg. Flubendiamide‐des‐iodo and other minor metabolites were detected, but not at significant levels.

EFSA concludes that the metabolism and distribution of flubendiamide in rotational crops is similar to the metabolic pathway observed in primary crops.

### 1.1.3. Nature of residues in processed commodities {#efs26150-sec-0011}

Studies investigating the nature of residues in processed commodities were assessed (Greece, [2008](#efs26150-bib-0025){ref-type="ref"}; EFSA, [2013a](#efs26150-bib-0004){ref-type="ref"}). Studies were conducted with radiolabelled flubendiamide on the phthalic acid ring simulating representative hydrolytic conditions for pasteurisation (20 min at 90°C, pH 4), boiling/brewing/baking (60 min at 100°C, pH 5) and sterilisation (20 min at 120°C, pH 6). Flubendiamide was stable to hydrolysis under standard conditions of pasteurisation, baking/brewing/boiling and sterilisation (Greece, [2008](#efs26150-bib-0025){ref-type="ref"}; EFSA, [2013a](#efs26150-bib-0004){ref-type="ref"}).

### 1.1.4. Methods of analysis in plants {#efs26150-sec-0012}

During the peer review, a hyphenated analytical method based on high‐performance liquid chromatography (HPLC) coupled to MS/MS detection was fully validated in high water‐ (head cabbage, tomato, bean with pods), high oil‐ (olive, cotton), high acid content (citrus) and dry (wheat grain) commodities. The method is considered suitable for enforcing flubendiamide in all four main matrices with a limit of quantification (LOQ) of 0.01 mg/kg. The primary method is supported by an independent laboratory validation (ILV) (EFSA, [2013a](#efs26150-bib-0004){ref-type="ref"}).

According to the EURLs, flubendiamide can be routinely monitored by a QuEChERS method coupled to HPLC‐MS/MS, with an LOQ of 0.01 mg/kg for the routine analysis in high water content, high acid content, high oil content and dry commodities (EURLs, [2019](#efs26150-bib-0011){ref-type="ref"}).

### 1.1.5. Stability of residues in plants {#efs26150-sec-0013}

The storage stability of flubendiamide and its metabolite flubendiamide‐des‐iodo was investigated in the framework of the peer review (EFSA, [2013a](#efs26150-bib-0004){ref-type="ref"}).

In high water content (tomato, head cabbage, beans with pods), high acid content (citrus), high oil content (olive) matrices and dry/high starch content (wheat) commodities, the storage stability for flubendiamide and its metabolite flubendiamide‐des‐iodo was demonstrated for at least 18 months, and for grape must (processed product) for at least 12 months, when stored at --18°C (see Appendix [B.1.1.2](#efs26150-sec-0033){ref-type="sec"}; EFSA, [2013a](#efs26150-bib-0004){ref-type="ref"}).

### 1.1.6. Proposed residue definitions {#efs26150-sec-0014}

The metabolism of flubendiamide following foliar applications was similar in all crops assessed. Flubendiamide was the major component of the residues. The main metabolite, flubendiamide‐des‐iodo accounted for more than 10% of the residues in apples, however at very low levels (up to 0.002 mg eq./kg), and in maize forage and fodder (up to 0.05 eq./kg). The metabolism in rotational crops is similar to the metabolism observed in primary crops and the processing is not expected to modify the nature of residues.

As flubendiamide was found to be a sufficient marker in fruits, leafy vegetables and cereals, the residue definition for enforcement is proposed as flubendiamide only.

An analytical method for the enforcement of the proposed residue definition at the LOQ of 0.01 mg/kg in all four main plant matrices is available (EFSA, [2013a](#efs26150-bib-0004){ref-type="ref"}). According to the EURLs, the LOQ of 0.01 mg/kg is achievable by using the QuEChERS method in routine analyses (EURLs, [2019](#efs26150-bib-0011){ref-type="ref"}).

The peer review established the risk assessment residue definition for plant commodities as parent compound only on a provisional basis, pending on the occurrence of flubendiamide‐des‐iodo in the residue trials supporting the uses assessed (EFSA, [2013a](#efs26150-bib-0004){ref-type="ref"}). Taking into account the results of the metabolism studies, and that the metabolite flubendiamide‐des‐iodo was below the LOQ of 0.01 mg/kg in all the residue trials assessed in the current MRL review, EFSA proposes that the residue definition for risk assessment as parent only is still appropriate for the uses under assessment. Nonetheless, the residue definition may be reconsidered, in case the use pattern is extended to crops where flubendiamide‐des‐iodo may occur at significant levels. In such case, as the toxicological data on this metabolite is limited (EFSA, [2013a](#efs26150-bib-0004){ref-type="ref"}), more information on its toxicological relevance would be required.

1.2. Magnitude of residues in plants {#efs26150-sec-0015}
------------------------------------

### 1.2.1. Magnitude of residues in primary crops {#efs26150-sec-0016}

To assess the magnitude of flubendiamide residues resulting from the reported GAPs, EFSA considered all residue trials reported in the framework of previous MRL applications (EFSA, [2010b](#efs26150-bib-0002){ref-type="ref"}, [2018a](#efs26150-bib-0009){ref-type="ref"}). All residue trial samples considered in this framework were stored in compliance with the conditions for which storage stability of residues was demonstrated. Decline of residues during storage of the trial samples is therefore not expected.

The number of residue trials and extrapolations was evaluated in accordance with the European guidelines on comparability, extrapolation, group tolerances and data requirements for setting MRLs (European Commission, [2017](#efs26150-bib-0022){ref-type="ref"}).

Residue trials are not available to support the import tolerances on potatoes, cucumbers, melons, broccoli, cauliflowers, Chinese cabbage, kales, beans/peas with pods and tea. Therefore, MRL and risk assessment values could not be derived for these crops and the following data gaps were identified: Potatoes: eight trials compliant with the import tolerance GAP are required.Cucumbers: eight trials compliant with the import tolerance GAP are required.Melons: eight trials compliant with the import tolerance GAP are required.Broccoli: four trials compliant with the import tolerance GAP are required.Cauliflowers: eight trials compliant with the import tolerance GAP are required.Chinese cabbage, kales: four trials compliant with the import tolerance GAP are required.Beans with pods: eight trials compliant with the import tolerance GAP are required.Peas with pods: four trials compliant with the import tolerance GAP are required.Tea: eight trials compliant with the import tolerance GAP are required.

For all other crops, available residue trials are sufficient to derive MRL and risk assessment values, taking note of the following considerations: Soyabeans: the residue trials on Soyabeans, including on genetically modified (glyphosate tolerant) Soyabeans, are considered to be suitably representative of agricultural practices in the non‐European region where it is authorised (EFSA, [2018a](#efs26150-bib-0009){ref-type="ref"}). Further residue trials are not required.

### 1.2.2. Magnitude of residues in rotational crops {#efs26150-sec-0017}

There were no studies investigating the magnitude of residues in rotational crops available for this review. However, flubendiamide is only authorised for imported crops for which investigations of residues in rotational crops are not required.

### 1.2.3. Magnitude of residues in processed commodities {#efs26150-sec-0018}

The effect of industrial processing and/or household preparation was assessed on studies conducted on apples, plums, grapes, strawberries, tomatoes, Soyabeans, cotton seeds, maize and rice (EFSA, [2010b](#efs26150-bib-0002){ref-type="ref"}, [2013a](#efs26150-bib-0004){ref-type="ref"},[b](#efs26150-bib-0005){ref-type="ref"}). An overview of all available processing studies is available in Appendix [B.1.2.3](#efs26150-sec-0037){ref-type="sec"}. Robust processing factors (fully supported by data) could be derived for strawberry jam and preserve strawberry, while tentative processing factors (not fully supported by data) were derived for apple juice and wet pomace, prunes (dried), raisins, grape juice, tomato paste and juice, refined oil, milk, meal and hulls from Soyabeans, crude oil and meal/press cake from cotton seeds, flour, meal, grits and starch from maize as well as for polished and bran rice.

Further processing studies are not required as they are not expected to affect the outcome of the risk assessment. However, if more robust processing factors were to be required by risk managers, in particular for enforcement purposes, additional processing studies would be needed.

### 1.2.4. Proposed MRLs {#efs26150-sec-0019}

The available data are considered sufficient to derive MRL proposals as well as risk assessment values for all commodities under evaluation, except for potatoes, cucumbers, melons, broccoli, cauliflowers, Chinese cabbage, kales, beans/peas with pods and tea, where the available data were insufficient to derive (tentative) MRLs.

2. Residues in livestock {#efs26150-sec-0020}
========================

Flubendiamide is authorised for use on several crops such as pome fruits, maize, Soyabeans, cotton that might be feed to livestock. Livestock dietary burden calculations were therefore performed for different groups of livestock according to OECD guidance (OECD, [2013](#efs26150-bib-0029){ref-type="ref"}), which has now also been agreed upon at European level. The input values for all relevant commodities are summarised in Appendix [D](#efs26150-sec-1004){ref-type="sec"}. The dietary burdens calculated for cattle and sheep were found to exceed the trigger value of 0.1 mg/kg dry matter (DM). Behaviour of residues was therefore assessed in these groups of livestock.

It is highlighted that for several feed items, no residue data were available (potato, kale). The animal intake of flubendiamide residues via these commodities has therefore not been assessed and may have been underestimated. However, this is not expected to have an impact on the outcome of the dietary burden considering that both have an EU MRL set at the LOQ; therefore, no residues are expected in these crops.

2.1. Nature of residues and methods of analysis in livestock {#efs26150-sec-0021}
------------------------------------------------------------

The metabolism of flubendiamide residues in livestock was investigated in lactating goats and laying hens at dose rates covering the maximum dietary burdens calculated in this review (Greece, [2008](#efs26150-bib-0025){ref-type="ref"}). These studies were assessed in the framework of the peer review for information only, as the representative crops were not feed items (EFSA, [2013a](#efs26150-bib-0004){ref-type="ref"}).

In the metabolism study on lactating goats, animals were fed for 4 days with 5 mg/kg bw per day or 4.83 mg/kg bw per day of flubendiamide radiolabelled on the aniline ring or phthalic acid ring of the molecule, respectively. The highest TRR were found, up to 20.9 and 13.15 mg eq./kg in fat and liver, respectively (aniline ring‐labelled flubendiamide). In milk and other tissues, it ranged from 1.44 to 4.42 mg eq./kg. In milk and edible tissues (muscle, fat, liver, kidney), flubendiamide was the predominant component of the residues accounting for 72.4--92.6% TRR. Flubendiamide‐iodo‐phthalimide (A‐14) was also detected in relevant portions in milk (11.4--17% TRR) and fat (10.6--24% TRR). Other metabolites could only be detected at very low levels (≤ 5.1% TRR).

Although not required, the metabolism studies in laying hens are reported for completeness. Laying hens were fed for 14 days with 1 mg/kg bw per day of flubendiamide radiolabelled on the aniline ring or phthalic acid ring of the molecule. The highest TRR were found in fat and eggs (12.35 and 9.3 mg eq./kg, respectively); in other tissues, lower levels were found (0.38--3.6 mg eq./kg). In eggs and edible tissues, the parent compound was the predominant component of the residues accounting for 81.9--97.9% TRR. All other identified metabolites were present at lower levels (≤ 8.8% TRR).

As the parent compound is a sufficient marker in livestock commodities, the residue definition for enforcement is proposed as flubendiamide only. The residue for risk assessment was proposed by the peer review as the sum of flubendiamide and flubendiamide‐iodo‐phthalimide, expressed as flubendiamide, which is considered still applicable. Based on the preferential accumulation of residues in fatty tissues, the residue definition is considered fat soluble.

An analytical method using HPLC‐MS/MS for the enforcement of the proposed residue definition at the LOQ of 0.01 mg/kg in all animal matrices is available (EFSA, [2013a](#efs26150-bib-0004){ref-type="ref"}). According to the EURLs, the screening data generated for commodities of animal origin show that flubendiamide can be monitored in milk, meat and honey with a screening detection limit (SDL) of 0.0025 mg/kg and in eggs with an SDL of 0.005 mg/kg (EURLs, [2019](#efs26150-bib-0011){ref-type="ref"}).

EFSA concludes that the metabolism of flubendiamide in livestock is adequately elucidated, and flubendiamide and its metabolite flubendiamide‐iodo‐phthalimide are the most relevant components of the residues in livestock commodities (see Appendix [B.2.1.1](#efs26150-sec-0040){ref-type="sec"}).

2.2. Magnitude of residues in livestock {#efs26150-sec-0022}
---------------------------------------

In the framework of the peer review, feeding studies were performed with dairy cows, and laying hens (Greece, [2008](#efs26150-bib-0025){ref-type="ref"}). As the dietary burden only exceeded the trigger value for ruminants, only the feeding study with dairy cows will be detailed. In this study, flubendiamide was administered using different dosing levels ranging from 0.096 (8.7N) to 1.92 (174N) mg/kg bw per day.[9](#efs26150-note-1011){ref-type="fn"} In milk, the plateau was reached by day 7--8, at a maximum of 0.11 mg/kg for the highest dose level (174N), whereas for the closest level (10.7N), residues in milk remained at or below the LOQ of 0.01 mg/kg in all samples.

The study performed on dairy cows was used to derive MRL and risk assessment values in milk and tissues of ruminants, in compliance with the latest recommendations on this matter (FAO, [2009](#efs26150-bib-0023){ref-type="ref"}). In this study, samples were analysed for flubendiamide and flubendiamide‐iodo‐phthalimide. Although storage stability studies are not available, as all samples of the feeding studies were stored at least at −18°C and analysed within 30 days of collection, decline of residues during storage of the trial samples is not expected (EFSA, [2013a](#efs26150-bib-0004){ref-type="ref"}).

It is noted that MRLs for ruminant commodities are proposed at the LOQ. MRLs for pigs and poultry products are not required because pigs and poultry are not expected to be exposed to significant levels of flubendiamide residues.

3. Consumer risk assessment {#efs26150-sec-0023}
===========================

In the framework of this review, only the uses of flubendiamide reported by the RMS in Appendix [A](#efs26150-sec-1001){ref-type="sec"} were considered; however, the use of flubendiamide was previously also assessed by the JMPR (FAO, [2010](#efs26150-bib-0024){ref-type="ref"}). The CXLs, resulting from this assessment by JMPR and adopted by the CAC, are now international recommendations that need to be considered by European risk managers when establishing MRLs. To facilitate consideration of these CXLs by risk managers, the consumer exposure was calculated both with and without consideration of the existing CXLs.

3.1. Consumer risk assessment without consideration of the existing CXLs {#efs26150-sec-0024}
------------------------------------------------------------------------

Chronic and acute exposure calculations for all crops reported in the framework of this review were performed using revision 3.1 of the EFSA PRIMo (EFSA, [2019](#efs26150-bib-0006){ref-type="ref"}, [2018b](#efs26150-bib-0010){ref-type="ref"}). Input values for the exposure calculations were derived in compliance with the decision tree reported in Appendix [E](#efs26150-sec-1005){ref-type="sec"}. Hence, for those commodities where an MRL could be derived by EFSA in the framework of this review, input values were derived according to the internationally agreed methodologies (FAO, [2009](#efs26150-bib-0023){ref-type="ref"}). For those commodities where data were insufficient to derive an MRL in Section [1](#efs26150-sec-0007){ref-type="sec"}, EFSA considered the existing EU MRL for an indicative calculation. All input values included in the exposure calculations are summarised in Appendix [D](#efs26150-sec-1004){ref-type="sec"}.

The exposure values calculated were compared with the toxicological reference values for flubendiamide, derived by EFSA ([2013a](#efs26150-bib-0004){ref-type="ref"}). The highest chronic exposure was calculated for Dutch toddler, representing 32% of the acceptable daily intake (ADI). With regard to the acute exposure, however, an exceedance of the ARfD was identified for lettuce, representing 224% of the ARfD. A second exposure calculation (scenario EU2) was therefore performed, excluding this crop as no other GAP is authorised for lettuces. According to the results of this second calculation, the highest chronic exposure declined to 31% of the ADI for the Dutch toddler; the highest acute exposure is then calculated for celeries, representing 98% of the ARfD.

Based on these calculations, a risk to consumers was identified for lettuces and no further refinements of the risk assessment were possible. For the remaining commodities, although some major uncertainties remain due to the data gaps identified in the previous sections, the indicative exposure calculation did not indicate a risk to consumers.

3.2. Consumer risk assessment with consideration of the existing CXLs {#efs26150-sec-0025}
---------------------------------------------------------------------

To include the CXLs in the calculations of the consumer exposure, CXLs were compared with the EU MRL proposals in compliance with Appendix [E](#efs26150-sec-1005){ref-type="sec"} and all data relevant to the consumer exposure assessment have been collected from JMPR evaluations. An overview of the input values used for this exposure calculation is also provided in Appendix [D](#efs26150-sec-1004){ref-type="sec"}.

Chronic and acute exposure calculations were also performed using revision 3.1 of the EFSA PRIMo and the exposure values calculated were compared with the toxicological reference values derived for flubendiamide. The highest chronic exposure was calculated for Dutch toddler, representing 63% of the ADI. With regard to the acute exposure, however, an exceedance of the ARfD was identified for broccoli (112%), head cabbages (119%), kohlrabies (140%), lettuces (152%) and cauliflowers (156%). A second exposure calculation (scenario CX2) was therefore performed, excluding the CXLs for these crops. According to the results of this second calculation, the highest chronic exposure remained unchanged and the highest acute exposure is then calculated for celeries, representing 98% of the ARfD. Based on these calculations, EFSA concludes that the CXLs for flubendiamide are not of concern for European consumers, except for the CXLs on broccoli, head cabbages, kohlrabies, lettuces and cauliflowers where a potential risk to consumers was identified and no further refinements of the risk assessment were possible.

Conclusions {#efs26150-sec-0026}
===========

The metabolism of flubendiamide in plants was investigated in primary and rotational crops. According to the results of the metabolism studies, the residue definition for enforcement and risk assessment can be proposed as flubendiamide. This residue definition is also applicable to processed commodities. Nonetheless, the residue definition may be reconsidered, in case the use pattern is extended to crops where flubendiamide‐des‐iodo may occur at significant levels. Fully validated analytical methods are available for the enforcement of the proposed residue definition in all major matrices at the LOQ of 0.01 mg/kg. According to the EURLs, the LOQ of 0.01 mg/kg is achievable by using the QuEChERS method in routine analyses.

Available residue trials data were considered sufficient to derive MRL proposals as well as risk assessment values for all commodities under evaluation, except for potatoes, cucumbers, melons, broccoli, cauliflowers, Chinese cabbage, kales, beans/peas with pods, and tea, where the available data were insufficient to derive (tentative) MRLs.

For processed commodities, robust processing factors could be derived for strawberry, while limited processing factors (not fully supported by data) were derived for apples, plums, grapes, tomatoes, Soyabeans, cotton seeds, maize and rice.

Flubendiamide is authorised for use on crops that might be fed to livestock. Livestock dietary burden calculations were therefore performed for different groups of livestock according to OECD guidance. The dietary burdens calculated for cattle and sheep were found to exceed the trigger value of 0.1 mg/kg DM. Behaviour of residues was therefore assessed in these groups of livestock.

The metabolism of flubendiamide residues in livestock was investigated in lactating goats and laying hens at dose rate covering the maximum dietary burdens calculated in this review. According to the results of these studies, the residue definition for enforcement is proposed as flubendiamide only and for risk assessment as sum of flubendiamide and flubendiamide‐iodo‐phthalimide, expressed as flubendiamide. An analytical method for the enforcement of the proposed residue definition at the LOQ of 0.01 mg/kg in all matrices is available. According to the EURLs, in milk, meat and honey, an SDL of 0.0025 mg/kg and in eggs an SDL of 0.005 mg/kg is achievable.

Livestock feeding study on dairy cow was used to derive MRL and risk assessment values in milk and tissues of ruminants.

Chronic and acute consumer exposure resulting from the authorised uses reported in the framework of this review was calculated using revision 3.1 of the EFSA PRIMo. For those commodities where data were insufficient to derive an MRL, EFSA considered the existing EU MRL for an indicative calculation. For lettuce, an exceedance of the ARfD was identified representing 224% of the ARfD (EU1) and no fall‐back GAP is available. Excluding lettuce, the highest chronic exposure is 31% of the ADI for the Dutch toddler and the highest acute exposure amounted to 98% of the ARfD for celeries (EU2). Based on these calculations, a risk to consumers was identified for lettuces and no further refinements of the risk assessment were possible. For the remaining commodities, although some major uncertainties remain due to the data gaps identified in the previous sections, the indicative exposure calculation did not indicate a risk to consumers.

Apart from the MRLs evaluated in the framework of this review, internationally recommended CXLs have also been established for flubendiamide. Additional calculations of the consumer exposure, considering these CXLs, were therefore carried out and exceedances of the ARfD (CX1) were identified for the existing CXLs in broccoli (112%), head cabbages (119%), kohlrabies (140%), lettuces (152%) and cauliflowers (156%). Excluding these CXLs from the calculation (CX2), the highest chronic exposure represented 63% of the ADI (Dutch toddler) and the highest acute exposure amounted to 98% of the ARfD (celeries). Based on these calculations, EFSA concludes that the CXLs for flubendiamide are not of concern for European consumers, except for the CXLs on broccoli, head cabbages, kohlrabies, lettuces and cauliflowers where a potential risk to consumers was identified and no further refinements of the risk assessment were possible.

Recommendations {#efs26150-sec-0027}
===============

MRL recommendations were derived in compliance with the decision tree reported in Appendix [E](#efs26150-sec-1005){ref-type="sec"} of the reasoned opinion (see Table [2](#efs26150-tbl-0002){ref-type="table"}). All MRL values listed as 'Recommended' in the table are sufficiently supported by data and are therefore proposed for inclusion in Annex II to the Regulation. The remaining MRL values listed in the table require further consideration by risk managers (see Table [2](#efs26150-tbl-0002){ref-type="table"} footnotes for details). In particular, existing EU MRLs need to be confirmed by the following data: additional residue trials on potatoes, broccoli, cauliflowers, Chinese cabbage and kales.

It is highlighted, however, that some of the MRLs derived result from a CXL, whereas other GAPs reported by the RMS were not fully supported by data. EFSA therefore identified the following data gaps which are not expected to impact on the validity of the MRLs derived but which might have an impact on national authorisations: additional residue trials on cucumbers, melons, beans/peas with pods and tea.

If the above‐reported data gaps are not addressed in the future, Member States are recommended to withdraw or modify the relevant authorisations at national level.

###### 

Summary table

  Code number                                                                                Commodity                                                                   Existing EU MRL (mg/kg)                        Existing CXL (mg/kg)   Outcome of the review                          
  ------------------------------------------------------------------------------------------ --------------------------------------------------------------------------- ---------------------------------------------- ---------------------- ---------------------------------------------- -----------------------------------------------------------------------
  **Enforcement residue definition:** Flubendiamide[f](#efs26150-note-0013){ref-type="fn"}                                                                                                                                                                                                    
  120010                                                                                     Almonds                                                                     0.1                                            0.1                    0.1                                            Recommended[a](#efs26150-note-0008){ref-type="fn"}
  120020                                                                                     Brazil nuts                                                                 0.1                                            0.1                    0.1                                            Recommended[a](#efs26150-note-0008){ref-type="fn"}
  120030                                                                                     Cashew nuts                                                                 0.1                                            0.1                    0.1                                            Recommended[a](#efs26150-note-0008){ref-type="fn"}
  120040                                                                                     Chestnuts                                                                   0.1                                            0.1                    0.1                                            Recommended[a](#efs26150-note-0008){ref-type="fn"}
  120050                                                                                     Coconuts                                                                    0.1                                            0.1                    0.1                                            Recommended[a](#efs26150-note-0008){ref-type="fn"}
  120060                                                                                     Hazelnuts                                                                   0.1                                            0.1                    0.1                                            Recommended[a](#efs26150-note-0008){ref-type="fn"}
  120070                                                                                     Macadamia                                                                   0.1                                            0.1                    0.1                                            Recommended[a](#efs26150-note-0008){ref-type="fn"}
  120080                                                                                     Pecans                                                                      0.1                                            0.1                    0.1                                            Recommended[a](#efs26150-note-0008){ref-type="fn"}
  120090                                                                                     Pine nuts                                                                   0.1                                            0.1                    0.1                                            Recommended[a](#efs26150-note-0008){ref-type="fn"}
  120100                                                                                     Pistachios                                                                  0.1                                            0.1                    0.1                                            Recommended[a](#efs26150-note-0008){ref-type="fn"}
  120110                                                                                     Walnuts                                                                     0.1                                            0.1                    0.1                                            Recommended[a](#efs26150-note-0008){ref-type="fn"}
  130010                                                                                     Apples                                                                      0.8                                            0.8                    0.9                                            Recommended[b](#efs26150-note-0009){ref-type="fn"}
  130020                                                                                     Pears                                                                       0.8                                            0.8                    0.9                                            Recommended[b](#efs26150-note-0009){ref-type="fn"}
  130030                                                                                     Quinces                                                                     0.8                                            0.8                    0.9                                            Recommended[b](#efs26150-note-0009){ref-type="fn"}
  130040                                                                                     Medlar                                                                      0.8                                            0.8                    0.9                                            Recommended[b](#efs26150-note-0009){ref-type="fn"}
  130050                                                                                     Loquat                                                                      0.8                                            0.8                    0.9                                            Recommended[b](#efs26150-note-0009){ref-type="fn"}
  140010                                                                                     Apricots                                                                    1.5                                            2                      2                                              Recommended[a](#efs26150-note-0008){ref-type="fn"}
  140020                                                                                     Cherries                                                                    2                                              2                      2                                              Recommended[b](#efs26150-note-0009){ref-type="fn"}
  140030                                                                                     Peaches                                                                     1.5                                            2                      2                                              Recommended[a](#efs26150-note-0008){ref-type="fn"}
  140040                                                                                     Plums                                                                       0.7                                            2                      2                                              Recommended[a](#efs26150-note-0008){ref-type="fn"}
  151010                                                                                     Table grapes                                                                2                                              2                      2                                              Recommended[a](#efs26150-note-0008){ref-type="fn"}
  151020                                                                                     Wine grapes                                                                 2                                              2                      2                                              Recommended[a](#efs26150-note-0008){ref-type="fn"}
  211000                                                                                     Potatoes                                                                    0.01[\*](#efs26150-note-0006){ref-type="fn"}   --                     0.01[\*](#efs26150-note-0006){ref-type="fn"}   Further consideration needed[c](#efs26150-note-0010){ref-type="fn"}
  231010                                                                                     Tomatoes                                                                    0.2                                            2                      2                                              Recommended[a](#efs26150-note-0008){ref-type="fn"}
  231020                                                                                     Peppers                                                                     0.2                                            0.7                    0.7                                            Recommended[a](#efs26150-note-0008){ref-type="fn"}
  232010                                                                                     Cucumbers                                                                   0.15                                           0.2                    0.2                                            Recommended[d](#efs26150-note-0011){ref-type="fn"}
  232020                                                                                     Gherkins                                                                    0.15                                           0.2                    0.2                                            Recommended[e](#efs26150-note-0012){ref-type="fn"}
  232030                                                                                     Courgettes                                                                  0.15                                           0.2                    0.2                                            Recommended[e](#efs26150-note-0012){ref-type="fn"}
  233010                                                                                     Melons                                                                      0.06                                           0.2                    0.2                                            Recommended[d](#efs26150-note-0011){ref-type="fn"}
  233020                                                                                     Pumpkins                                                                    0.06                                           0.2                    0.2                                            Recommended[e](#efs26150-note-0012){ref-type="fn"}
  233030                                                                                     Watermelons                                                                 0.06                                           0.2                    0.2                                            Recommended[e](#efs26150-note-0012){ref-type="fn"}
  234000                                                                                     Sweet corn                                                                  0.02                                           0.02                   0.02                                           Recommended[a](#efs26150-note-0008){ref-type="fn"}
  241010                                                                                     Broccoli                                                                    0.01[\*](#efs26150-note-0006){ref-type="fn"}   4                      0.01[\*](#efs26150-note-0006){ref-type="fn"}   Further consideration neededed[f](#efs26150-note-0013){ref-type="fn"}
  241020                                                                                     Cauliflower                                                                 0.01[\*](#efs26150-note-0006){ref-type="fn"}   4                      0.01[\*](#efs26150-note-0006){ref-type="fn"}   Further consideration needed[f](#efs26150-note-0013){ref-type="fn"}
  242010                                                                                     Brussels sprouts                                                            0.01[\*](#efs26150-note-0006){ref-type="fn"}   4                      4                                              Recommended[e](#efs26150-note-0012){ref-type="fn"}
  242020                                                                                     Head cabbage                                                                4                                              4                      --                                             Further consideration needed[g](#efs26150-note-0014){ref-type="fn"}
  243010                                                                                     Chinese cabbage                                                             0.01[\*](#efs26150-note-0006){ref-type="fn"}   --                     0.01[\*](#efs26150-note-0006){ref-type="fn"}   Further consideration needed[c](#efs26150-note-0010){ref-type="fn"}
  243020                                                                                     Kale                                                                        0.01[\*](#efs26150-note-0006){ref-type="fn"}   --                     0.01[\*](#efs26150-note-0006){ref-type="fn"}   Further consideration needed[c](#efs26150-note-0010){ref-type="fn"}
  244000                                                                                     Kohlrabi                                                                    0.01[\*](#efs26150-note-0006){ref-type="fn"}   4                      --                                             Further consideration needed[g](#efs26150-note-0014){ref-type="fn"}
  251020                                                                                     Lettuce                                                                     7                                              7                      --                                             Further consideration needed[h](#efs26150-note-0015){ref-type="fn"}
  260010                                                                                     Beans (fresh, with pods)                                                    0.5                                            2                      2                                              Recommended[d](#efs26150-note-0011){ref-type="fn"}
  260020                                                                                     Beans (fresh, without pods)                                                 0.5                                            2                      2                                              Recommended[e](#efs26150-note-0012){ref-type="fn"}
  260030                                                                                     Peas (fresh, with pods)                                                     1.5                                            2                      2                                              Recommended[d](#efs26150-note-0011){ref-type="fn"}
  260040                                                                                     Peas (fresh, without pods)                                                  0.01[\*](#efs26150-note-0006){ref-type="fn"}   2                      2                                              Recommended[e](#efs26150-note-0012){ref-type="fn"}
  260050                                                                                     Lentils (fresh)                                                             0.01[\*](#efs26150-note-0006){ref-type="fn"}   2                      2                                              Recommended[e](#efs26150-note-0012){ref-type="fn"}
  270030                                                                                     Celery                                                                      5                                              5                      6                                              Recommended[b](#efs26150-note-0009){ref-type="fn"}
  300010                                                                                     Beans (dry)                                                                 1                                              1                      1                                              Recommended[e](#efs26150-note-0012){ref-type="fn"}
  300020                                                                                     Lentils (dry)                                                               1                                              1                      1                                              Recommended[e](#efs26150-note-0012){ref-type="fn"}
  300030                                                                                     Peas (dry)                                                                  1                                              1                      1                                              Recommended[e](#efs26150-note-0012){ref-type="fn"}
  300040                                                                                     Lupins (dry)                                                                1                                              1                      1                                              Recommended[e](#efs26150-note-0012){ref-type="fn"}
  401070                                                                                     Soyabeans                                                                   0.3                                            --                     0.3                                            Recommended[i](#efs26150-note-0016){ref-type="fn"}
  401090                                                                                     Cotton seed                                                                 1.5                                            1.5                    1.5                                            Recommended[b](#efs26150-note-0009){ref-type="fn"}
  500030                                                                                     Maize grain                                                                 0.02                                           0.02                   0.02                                           Recommended[b](#efs26150-note-0009){ref-type="fn"}
  500060                                                                                     Rice grain                                                                  0.2                                            --                     0.3                                            Recommended[i](#efs26150-note-0016){ref-type="fn"}
  610000                                                                                     Tea (dried leaves and stalks,fermented or otherwise of Camellia sinensis)   0.02[\*](#efs26150-note-0006){ref-type="fn"}   50                     50                                             Recommended[d](#efs26150-note-0011){ref-type="fn"}
  1011010                                                                                    Swine meat                                                                  2                                              2                      2                                              Recommended[e](#efs26150-note-0012){ref-type="fn"}
  1011020                                                                                    Swine fat (free of lean meat)                                               2                                              2                      2                                              Recommended[e](#efs26150-note-0012){ref-type="fn"}
  1011030                                                                                    Swine liver                                                                 1                                              1                      1                                              Recommended[e](#efs26150-note-0012){ref-type="fn"}
  1011040                                                                                    Swine kidney                                                                1                                              1                      1                                              Recommended[e](#efs26150-note-0012){ref-type="fn"}
  1012010                                                                                    Bovine meat                                                                 2                                              2                      2                                              Recommended[a](#efs26150-note-0008){ref-type="fn"}
  1012020                                                                                    Bovine fat                                                                  2                                              2                      2                                              Recommended[a](#efs26150-note-0008){ref-type="fn"}
  1012030                                                                                    Bovine liver                                                                1                                              1                      1                                              Recommended[a](#efs26150-note-0008){ref-type="fn"}
  1012040                                                                                    Bovine kidney                                                               1                                              1                      1                                              Recommended[a](#efs26150-note-0008){ref-type="fn"}
  1013010                                                                                    Sheep meat                                                                  2                                              2                      2                                              Recommended[a](#efs26150-note-0008){ref-type="fn"}
  1013020                                                                                    Sheep fat                                                                   2                                              2                      2                                              Recommended[a](#efs26150-note-0008){ref-type="fn"}
  1013030                                                                                    Sheep liver                                                                 1                                              1                      1                                              Recommended[a](#efs26150-note-0008){ref-type="fn"}
  1013040                                                                                    Sheep kidney                                                                1                                              1                      1                                              Recommended[a](#efs26150-note-0008){ref-type="fn"}
  1014010                                                                                    Goat meat                                                                   2                                              2                      2                                              Recommended[a](#efs26150-note-0008){ref-type="fn"}
  1014020                                                                                    Goat fat                                                                    2                                              2                      2                                              Recommended[a](#efs26150-note-0008){ref-type="fn"}
  1014030                                                                                    Goat liver                                                                  1                                              1                      1                                              Recommended[a](#efs26150-note-0008){ref-type="fn"}
  1014040                                                                                    Goat kidney                                                                 1                                              1                      1                                              Recommended[a](#efs26150-note-0008){ref-type="fn"}
  1015010                                                                                    Horse meat                                                                  2                                              2                      2                                              Recommended[a](#efs26150-note-0008){ref-type="fn"}
  1015020                                                                                    Horse fat                                                                   2                                              2                      2                                              Recommended[a](#efs26150-note-0008){ref-type="fn"}
  1015030                                                                                    Horse liver                                                                 1                                              1                      1                                              Recommended[a](#efs26150-note-0008){ref-type="fn"}
  1015040                                                                                    Horse kidney                                                                1                                              1                      1                                              Recommended[a](#efs26150-note-0008){ref-type="fn"}
  1020010                                                                                    Cattle milk                                                                 0.1                                            0.1                    0.1                                            Recommended[a](#efs26150-note-0008){ref-type="fn"}
  1020020                                                                                    Sheep milk                                                                  0.1                                            0.1                    0.1                                            Recommended[a](#efs26150-note-0008){ref-type="fn"}
  1020030                                                                                    Goat milk                                                                   0.1                                            0.1                    0.1                                            Recommended[a](#efs26150-note-0008){ref-type="fn"}
  1020040                                                                                    Horse milk                                                                  0.1                                            0.1                    0.1                                            Recommended[a](#efs26150-note-0008){ref-type="fn"}
  --                                                                                         Other commodities of plant and/or animal origin                             See Reg. 832/2018                              --                     --                                             Further consideration needed[j](#efs26150-note-0017){ref-type="fn"}

MRL: maximum residue level; CXL: codex maximum residue limit.

Indicates that the MRL is set at the limit of quantification.

The residue definition is fat soluble.

MRL is derived from the existing CXL, which is supported by data and for which no risk to consumers is identified; GAP evaluated at EU level, which is also fully supported by data, leads to a lower MRL (combination H‐VII in Appendix [E](#efs26150-sec-1005){ref-type="sec"}).

MRL is derived from a GAP evaluated at EU level, which is fully supported by data and for which no risk to consumers is identified; existing CXL is covered by the recommended MRL (combination H‐III in Appendix [E](#efs26150-sec-1005){ref-type="sec"}).

GAP evaluated at EU level is not supported by data but no risk to consumers was identified for the existing EU MRL (also assuming the existing residue definition); no CXL is available (combination D‐I in Appendix [E](#efs26150-sec-1005){ref-type="sec"}).

MRL is derived from the existing CXL, which is supported by data and for which no risk to consumers is identified; GAP evaluated at EU level is not supported by data, but the existing EU MRL is lower than the existing CXL (combination D‐VII in Appendix [E](#efs26150-sec-1005){ref-type="sec"}).

MRL is derived from the existing CXL, which is supported by data and for which no risk to consumers is identified; there are no relevant authorisations or import tolerances reported at EU level (combination A‐VII in Appendix [E](#efs26150-sec-1005){ref-type="sec"}).

GAP evaluated at EU level is not supported by data, but no risk to consumers was identified for the existing EU MRL (also assuming the existing residue definition); CXL is higher, supported by data but a risk to consumers cannot be excluded (combination D‐VI in Appendix [E](#efs26150-sec-1005){ref-type="sec"}).

There are no relevant authorisations or import tolerances reported at EU level; CXL is supported by data but a risk to consumers cannot be excluded. Either a specific LOQ or the default MRL of 0.01 mg/kg may be considered (combination A‐VI in Appendix [E](#efs26150-sec-1005){ref-type="sec"}).

GAP evaluated at EU level is fully supported by data, but a risk to consumers cannot be excluded; CXL is supported by data, but a risk to consumers can also not be excluded. Either a specific LOQ or the default MRL of 0.01 mg/kg may be considered (combination G‐VI in Appendix [E](#efs26150-sec-1005){ref-type="sec"}).

MRL is derived from a GAP evaluated at EU level, which is fully supported by data and for which no risk to consumers is identified; no CXL is available (combination H‐I in Appendix [E](#efs26150-sec-1005){ref-type="sec"}).

There are no relevant authorisations or import tolerances reported at EU level; no CXL is available. Either a specific LOQ or the default MRL of 0.01 mg/kg may be considered (combination A‐I in Appendix [E](#efs26150-sec-1005){ref-type="sec"}).

John Wiley & Sons, Ltd

Abbreviations {#efs26150-sec-0028}
=============

a.i.active ingredienta.s.flubendiamideADIacceptable daily intakeARapplied radioactivityARfDacute reference doseBBCHgrowth stages of mono‐ and dicotyledonous plantsbypdtsmilling by‐productsbwbody weightCACCodex Alimentarius CommissionCASChemical Abstract ServiceCCPRCodex Committee on Pesticide ResiduesCFconversion factor for enforcement residue definition to risk assessment residue definitionCIRCA(EU) Communication & Information Resource Centre AdministratorCScapsule suspensionCVcoefficient of variation (relative standard deviation)CXLcodex maximum residue limitDARdraft assessment reportDATdays after treatmentDBdietary burdenDMdry matterDPdustable powderDSpowder for dry seed treatmentDT~90~period required for 90% dissipation (define method of estimation)ECemulsifiable concentrateEDIestimated daily intakeEMSevaluating Member StateEURLsEuropean Union Reference Laboratories for Pesticide Residues (former CRLs)FAOFood and Agriculture Organization of the United NationsFIDflame ionisation detectorGAPGood Agricultural PracticeGCgas chromatographyGC‐FIDgas chromatography with flame ionisation detectorGC‐MSgas chromatography with mass spectrometryGC‐MS/MSgas chromatography with tandem mass spectrometryGSgrowth stageHPLChigh‐performance liquid chromatographyHPLC‐MShigh‐performance liquid chromatography with mass spectrometryHPLC‐MS/MShigh‐performance liquid chromatography with tandem mass spectrometryHRhighest residueIEDIinternational estimated daily intakeIESTIinternational estimated short‐term intakeILVindependent laboratory validationISOInternational Organisation for StandardizationIUPACInternational Union of Pure and Applied ChemistryJMPRJoint Meeting of the FAO Panel of Experts on Pesticide Residues in Food and the Environment and the WHO Expert Group on Pesticide Residues (Joint Meeting on Pesticide Residues)LCliquid chromatographyLC--MS/MSliquid chromatography with tandem mass spectrometryLOQlimit of quantificationMomonitoringMRLmaximum residue levelMSMember StatesMSmass spectrometry detectorMS/MStandem mass spectrometry detectorMWmolecular weightNEUnorthern European UnionOECDOrganisation for Economic Co‐operation and DevelopmentPBIplant back intervalPFprocessing factorPHIpreharvest intervalP~ow~partition coefficient between *n*‐octanol and waterppmparts per million (10^−6^)PRIMo(EFSA) Pesticide Residues Intake ModelPROFile(EFSA) Pesticide Residues Overview FileQuEChERSQuick, Easy, Cheap, Effective, Rugged, and Safe (analytical method)RArisk assessmentRDresidue definitionRACraw agricultural commodityRDresidue definitionRMSrapporteur Member StateSANCODirectorate‐General for Health and ConsumersSCsuspension concentrateSEUsouthern European UnionSMILESsimplified molecular‐input line‐entry systemSLsoluble concentrateSPwater soluble powderSTMRsupervised trials median residueTARtotal applied radioactivityTMDItheoretical maximum daily intakeTRRtotal radioactive residueUVultraviolet (detector)WGwater dispersible granuleWHOWorld Health OrganizationWPwettable powder

Appendix A -- Summary of authorised uses considered for the review of MRLs {#efs26150-sec-1001}
==========================================================================

A.1.. Import tolerance {#efs26150-sec-0029}
----------------------

Crop and/or situationMS or countryF G or I[(a)](#efs26150-note-1013){ref-type="fn"}PreparationApplicationApplication rate per treatmentPHI (days)[(d)](#efs26150-note-1016){ref-type="fn"}RemarksType[(b)](#efs26150-note-1014){ref-type="fn"}Conc. a.s.Method kindRange of growth stages & season[(c)](#efs26150-note-1015){ref-type="fn"}Number min--maxInterval between application (min)a.s./hL min--maxWater L/ha min--maxRate and unitTree nutsUSAFSC480Foliar treatment -- broadcast spraying--37----140 g a.i./ha14--ApplesUSFSC480Foliar treatment -- broadcast spraying--37----175 g a.i./ha14--PearsUSFSC480Foliar treatment -- broadcast spraying--37----175 g a.i./ha14--QuincesUSFSC480Foliar treatment -- broadcast spraying--37----175 g a.i./ha14--MedlarsUSFSC480Foliar treatment -- broadcast spraying--37----175 g a.i./ha14--LoquatsUSFSC480Foliar treatment -- broadcast spraying--37----175 g a.i./ha14--ApricotsUSFSC480Foliar treatment -- broadcast spraying--37----140 g a.i./ha7Rate of product per application: 0.146--0.292 L/haCherriesUSFSC480Foliar treatment -- broadcast spraying--37----140 g a.i./ha7--PeachesUSFSC480Foliar treatment -- broadcast spraying--37----140 g a.i./ha7See apricotsPlumsUSFSC480Foliar treatment -- broadcast spraying--37----140 g a.i./ha7Rate of product per application: 0.146--0.292 L/haTable grapesUSFSC480Foliar treatment -- broadcast spraying--35----140 g a.i./ha7--Wine grapesUSFSC480Foliar treatment -- broadcast spraying--35----140 g a.i./ha7--PotatoesZAF----Foliar treatment -- broadcast spraying--4------24 g a.i./ha14--TomatoesAUF----Foliar treatment -- broadcast spraying--3------72 g a.i./ha1--Sweet peppersAUF----Foliar treatment -- broadcast spraying--3------72 g a.i./ha1--CucumbersAUF----Foliar treatment -- broadcast spraying--3------72 g a.i./ha1--MelonsAUF----Foliar treatment -- broadcast spraying--3------72 g a.i./ha1--Sweet cornAUF----Foliar treatment -- broadcast spraying--2------72 g a.i./ha1--BroccoliAUF----Foliar treatment -- broadcast spraying--3------48 g a.i./ha3--CauliflowersAUF----Foliar treatment -- broadcast spraying--3------48 g a.i./ha3--Chinese cabbagesAUF----Foliar treatment -- broadcast spraying--3------48 g a.i./ha3--KalesAUF----Foliar treatment -- broadcast spraying--3------48 g a.i./ha3--LettucesUSFWG24Foliar treatment -- broadcast spraying--53----50 g a.i./ha1Exceedance of the ARfD observedBeans (with pods)AUF----Foliar treatment -- broadcast spraying--3------72 g a.i./ha1--Peas (with pods)AUF----Foliar treatment -- broadcast spraying--3------72 g a.i./ha1--CeleriesUSF----Foliar treatment -- broadcast spraying--1------50 g a.i./ha1--SoyabeansUSFSC480Foliar treatment -- broadcast spraying--25----105 g a.i./ha14--Cotton seedsUSFSC480Foliar treatment -- broadcast spraying--35----105 g a.i./ha28--MaizeUSFSC480Foliar treatment -- broadcast spraying--43----105 g a.i./ha1--RiceINFWDG24Foliar treatment -- broadcast spraying--315----25 g a.i./ha30--TeasJPF----Foliar treatment -- broadcast spraying--1------400 g a.i./ha7--[^1][^2][^3][^4][^5]

Appendix B -- List of end points {#efs26150-sec-1002}
================================

B.1.. Residues in plants {#efs26150-sec-0030}
------------------------

### B.1.1.. Nature of residues and methods of analysis in plants {#efs26150-sec-0031}

#### B.1.1.1.. Metabolism studies, methods of analysis and residue definitions in plants {#efs26150-sec-0032}

Primary crops (available studies)Crop groupsCrop(s)Application(s)Sampling (DAT)Comment/SourceFruits and fruiting vegetablesApplesFoliar, 1 × 0.1 kg a.s./ha0, 7, 14, 28, 56Radiolabelled active substance: phthalic acid ring‐UL‐\[^14^C\] or aniline ring‐UL‐\[^14^C\] Reference: Greece, ([2008](#efs26150-bib-0025){ref-type="ref"}), EFSA ([2013a](#efs26150-bib-0004){ref-type="ref"})TomatoesFoliar, 1 × 0.5 kg a.s./ha0, 7, 14, 28Leafy cropsCabbageFoliar, 1 × 0.3 kg a.s./ha21, 42Cereals/grassMaizeFoliar, 4 × 0.168 kg a.s/ha, 7 days intervalForage, Sweet corn: 1 Ears, husks: 22Rotational crops (available studies)Crop groupsCrop(s)Application(s)PBI (DAT)Comment/SourceRoot/tuber cropsTurnips1 × 437 g a.s./ha, soil spray application29, 135, 274Radiolabelled active substance: phthalic acid ring‐UL‐\[^14^C\] or aniline ring‐UL‐\[^14^C\] Reference: Greece ([2008](#efs26150-bib-0025){ref-type="ref"}), EFSA ([2013a](#efs26150-bib-0004){ref-type="ref"})Leafy cropsSwiss chard1 × 437 g a.s./ha, soil spray application29, 135, 274Cereal (small grain)Spring wheat1 × 437 g a.s./ha, soil spray application29, 135, 274Processed commodities (hydrolysis study)ConditionsStable?Comment/SourcePasteurisation (20 min, 90°C, pH 4)YesEFSA ([2013a](#efs26150-bib-0004){ref-type="ref"})Baking, brewing and boiling (60 min, 100°C, pH 5)YesEFSA ([2013a](#efs26150-bib-0004){ref-type="ref"})Sterilisation (20 min, 120°C, pH 6)YesEFSA ([2013a](#efs26150-bib-0004){ref-type="ref"})

![](EFS2-18-e06150-g007.jpg "image")

#### B.1.1.2.. Stability of residues in plants {#efs26150-sec-0033}

Plant products (available studies)CategoryCommodityT (°C)Stability periodCompounds coveredComment/SourceValueUnitHigh water contentTomato, head cabbage, beans with pods−18°C18MonthsFlubendiamide and flubendiamide‐des‐iodoEFSA ([2013a](#efs26150-bib-0004){ref-type="ref"})High oil contentOlive−18°C18MonthsFlubendiamide and flubendiamide‐des‐iodoEFSA ([2013a](#efs26150-bib-0004){ref-type="ref"})Dry/High starch contentWheat−18°C18MonthsFlubendiamide and flubendiamide‐des‐iodoEFSA ([2013a](#efs26150-bib-0004){ref-type="ref"})High acid contentCitrus−18°C18MonthsFlubendiamide and flubendiamide‐des‐iodoEFSA ([2013a](#efs26150-bib-0004){ref-type="ref"})Processed productsGrape must−18°C12MonthsFlubendiamide and flubendiamide‐des‐iodoEFSA ([2013a](#efs26150-bib-0004){ref-type="ref"})

### B.1.2.. Magnitude of residues in plants {#efs26150-sec-0034}

#### B.1.2.1.. Summary of residues data from the supervised residue trials -- Primary crops {#efs26150-sec-0035}

CommodityRegionIndoor[(a)](#efs26150-note-1020){ref-type="fn"}Residue levels observed in the supervised residue trials (mg/kg)Comments/SourceCalculated MRL (mg/kg)HR[(b)](#efs26150-note-1021){ref-type="fn"} (mg/kg)STMR[(c)](#efs26150-note-1022){ref-type="fn"} (mg/kg)CF[(d)](#efs26150-note-1023){ref-type="fn"}Tree nutsImport (US)Almonds: 2 × \< 0.01; 2 × 0.02; 0.05 Pecan nuts: 2 × \< 0.01; 0.01; 0.02; 0.03Combined data set on almonds and pecans compliant with the GAP (EFSA, [2010b](#efs26150-bib-0002){ref-type="ref"}). Extrapolation to tree nuts is applicable MRL~OECD~ = 0.070.070.050.021.00Pome fruitsImport (US)Apples: 0.13; 2 × 0.18; 0.19; 0.21; 2 × 0.23; 0.27; 0.3; 0.41; 0.47; 0.48 Pears: 0.09; 0.23; 0.33; 0.36; 0.37; 0.59Combined data set on apples and pears compliant with the GAP (EFSA, [2010b](#efs26150-bib-0002){ref-type="ref"}). Extrapolation to pome fruits is applicable MRL~OECD~ = 0.880.900.590.251.00Cherries (sweet)Import (US)0.19; 0.25; 0.48; 0.57; 0.6; 0.63; 0.99; 1.0Residue trials on cherries compliant with the GAP (EFSA, [2010b](#efs26150-bib-0002){ref-type="ref"}) MRL~OECD~ = 1.782.001.000.591.00Peaches ApricotsImport (US)Apricots: 0.13; 2 × 0.67; 0.76 Peaches: 2 × 0.17; 2 × 0.19; 0.24; 0.25; 0.27; 0.29; 0.32; 0.33;Combined dataset on peaches and apricots compliant with the GAP (EFSA., [2018a](#efs26150-bib-0009){ref-type="ref"}). Extrapolation to apricots and peaches is applicable MRL~OECD~ = 1.171.500.760.261.00PlumsImport (US)0.01; 0.03; 0.04; 0.07; 2 × 0.07; 0.1; 0.11; 0.34; 0.42Trials on plums compliant with the GAP (EFSA, [2018a](#efs26150-bib-0009){ref-type="ref"}) MRL~OECD~ = 0.680.700.420.071.00Table grapes Wine grapesImport (US)0.12; 0.19; 2 × 0.2; 0.22; 0.4; 0.43; 0.47; 0.67; 0.68; 0.69; 0.81Trials on table grapes compliant the with GAP (EFSA, [2010b](#efs26150-bib-0002){ref-type="ref"}). Extrapolation to wine grapes is possible MRL~OECD~ = 1.391.500.810.421.00PotatoesImport (ZA)--No data available MRL~OECD~ = ----------TomatoesImport (AU)0.01; 0.03; 2 × 0.04; 0.05; 2 × 0.07; 0.08; 2 × 0.09; 0.14; 0.18Trials on tomatoes compliant with the GAP (EFSA, [2010b](#efs26150-bib-0002){ref-type="ref"}) MRL~OECD~ = 0.270.300.180.071.00Sweet peppers/bell peppersImport (AU)2 × \< 0.01; 0.02; 2 × 0.04; 0.05; 0.09; 2 × 0.1; 0.14Trials on peppers compliant with the GAP (EFSA, [2010b](#efs26150-bib-0002){ref-type="ref"}) MRL~OECD~ = 0.240.300.140.051.00CucumbersImport (AU)--No data available MRL~OECD~ = ----------MelonsImport (AU)--No data available MRL~OECD~ = ----------Sweet cornImport (US)11 × \< 0.01Overdosed residue trials on sweet corn acceptable as residues are below the LOQ. (EFSA, [2010b](#efs26150-bib-0002){ref-type="ref"}) MRL~OECD~ = 0.010.01[\*](#efs26150-note-1019){ref-type="fn"}0.010.011.00Broccoli, cauliflowers, Chinese cabbages, kalesImport (AU)--No data available MRL~OECD~ = ----------LettucesImport (US)0.12; 0.47; 0.67; 0.71; 0.97; 1.14; 1.16; 1.27; 1.63; 5.89Trials on lettuce compliant with the GAP (EFSA, [2010b](#efs26150-bib-0002){ref-type="ref"}) MRL~OECD~ = 7.948.005.891.061.00Beans/peas (with pods)Import (AU)--No data available MRL~OECD~ = ----------CeleriesImport (US)0.81; 1.2; 1.32; 2.08; 2.31; 2.62Trials on celery compliant with the GAP (EFSA, [2010b](#efs26150-bib-0002){ref-type="ref"}) MRL~OECD~ = 5.176.002.621.701.00SoyabeansImport (US)\< 0.01; 4 × 0.01; 3 × 0.02; 4 × 0.03; 0.04; 0.05; 0.06; 2 × 0.07; 0.1; 0.11; 0.21; 0.27Residue trials on conventional and genetically modified Soyabeans compliant with US GAP (EFSA, [2010b](#efs26150-bib-0002){ref-type="ref"}, 2018a) MRL~OECD~ = 0.330.30[(e)](#efs26150-note-1024){ref-type="fn"}0.270.031.00Cotton seedsImport (US)\< 0.01; 0.02; 0.03; 0.11; 2 × 0.12; 0.18; 0.19; 0.25; 0.28; 0.37; 1.0Trials on cotton compliant with the GAP (EFSA, [2010b](#efs26150-bib-0002){ref-type="ref"}) MRL~OECD~ = 1.31.501.000.151.00Maize/corn grainsImport (US)18 × \< 0.01; 0.02Trials on maize compliant with the GAP (EFSA, [2010b](#efs26150-bib-0002){ref-type="ref"}) MRL~OECD~ = 0.020.020.020.011.00Rice grainsImport (IN)4 × \< 0.01; 0.02; 0.03; 2 × 0.04; 0.05; 0.06; 0.11; 0.2Trials on rice compliant with the GAP (EFSA, [2010b](#efs26150-bib-0002){ref-type="ref"}) MRL~OECD~ = 0.270.300.200.041.00TeasImport (JP)--No data available MRL~OECD~ = ----------[^6][^7][^8][^9][^10][^11][^12][^13]

#### B.1.2.2.. Residues in rotational crops {#efs26150-sec-0036}

Not relevant, only import tolerance authorised.

#### B.1.2.3.. Processing factors {#efs26150-sec-0037}

Processed commodityNumber of valid studies[(a)](#efs26150-note-1026){ref-type="fn"}Processing Factor (PF)Comment/SourceIndividual valuesMedian PFApples, juice10.06Tentative[(b)](#efs26150-note-1027){ref-type="fn"}; EFSA ([2010b](#efs26150-bib-0002){ref-type="ref"})Apples, wet pomace13.56Tentative[(b)](#efs26150-note-1027){ref-type="fn"}; EFSA ([2010b](#efs26150-bib-0002){ref-type="ref"})Plums, dried (prunes)10.97Tentative[(b)](#efs26150-note-1027){ref-type="fn"}; EFSA ([2010b](#efs26150-bib-0002){ref-type="ref"})Strawberries, jam40.1; 0.2; \< 0.3; \< 0.4;0.2EFSA ([2013b](#efs26150-bib-0005){ref-type="ref"})Strawberries, preserved40.1; 0.2; \< 0.3; \< 0.4;0.2EFSA ([2013b](#efs26150-bib-0005){ref-type="ref"})Table grapes, dried (raisins)10.30Tentative[(b)](#efs26150-note-1027){ref-type="fn"}; EFSA ([2010b](#efs26150-bib-0002){ref-type="ref"})Wine grapes, juice10.08Tentative[(b)](#efs26150-note-1027){ref-type="fn"}; EFSA ([2010b](#efs26150-bib-0002){ref-type="ref"})Tomatoes, paste23.65; 5.054.33Tentative[(b)](#efs26150-note-1027){ref-type="fn"}; EFSA ([2013a](#efs26150-bib-0004){ref-type="ref"})Tomatoes, juice2n.r.\< 0.42Tentative[(b)](#efs26150-note-1027){ref-type="fn"}; EFSA ([2013a](#efs26150-bib-0004){ref-type="ref"})Soyabeans, refined oil1\< 0.04Tentative[(b)](#efs26150-note-1027){ref-type="fn"}; EFSA ([2010b](#efs26150-bib-0002){ref-type="ref"})Soyabeans, meal10.12Tentative[(b)](#efs26150-note-1027){ref-type="fn"}; EFSA ([2010b](#efs26150-bib-0002){ref-type="ref"})Soyabeans, milk1\< 0.04Tentative[(b)](#efs26150-note-1027){ref-type="fn"}; EFSA, [2010b](#efs26150-bib-0002){ref-type="ref"}Soyabeans, hulls12.80Tentative[(b)](#efs26150-note-1027){ref-type="fn"}; EFSA ([2010b](#efs26150-bib-0002){ref-type="ref"})Cotton seeds, crude oil1\< 0.02Tentative[(b)](#efs26150-note-1027){ref-type="fn"}; EFSA ([2010b](#efs26150-bib-0002){ref-type="ref"})Cotton seeds, meal/press cake1\< 0.02Tentative[(b)](#efs26150-note-1027){ref-type="fn"}; EFSA, [2010b](#efs26150-bib-0002){ref-type="ref"}Maize, flour/meal/grits (dry milling)12.00Tentative[(b)](#efs26150-note-1027){ref-type="fn"}; EFSA ([2010b](#efs26150-bib-0002){ref-type="ref"})Maize, starch (wet milling)1\< 0.03Tentative[(b)](#efs26150-note-1027){ref-type="fn"}; EFSA ([2010b](#efs26150-bib-0002){ref-type="ref"})Rice, polished1\< 0.25Tentative[(b)](#efs26150-note-1027){ref-type="fn"}; EFSA ([2010b](#efs26150-bib-0002){ref-type="ref"})Rice, bran10.75Tentative[(b)](#efs26150-note-1027){ref-type="fn"}; EFSA ([2010b](#efs26150-bib-0002){ref-type="ref"})[^14][^15][^16]

B.2.. Residues in livestock {#efs26150-sec-0038}
---------------------------

Relevant groups (subgroups)Dietary burden expressed inMost critical subgroup[(a)](#efs26150-note-1029){ref-type="fn"}Most critical commodity[(b)](#efs26150-note-1030){ref-type="fn"}Trigger exceeded (Yes/No)mg/kg bw per daymg/kg DMMedianMaximumMedianMaximumCattle (all)0.0110.0110.450.45Beef cattleApple pomace, wetYesCattle (dairy only)0.0090.0090.240.24Dairy cattleApple pomace, wetYesSheep (all)0.0100.0100.230.23LambApple pomace, wetYesSheep (ewe only)0.0080.0080.230.23Ram/EweApple pomace, wetYesSwine (all)0.0010.0010.020.02Swine (finishing)Corn, field milled bypdtsNoPoultry (all)0.0010.0010.020.02Poultry broilerCorn, field milled bypdtsNoPoultry (layer only)0.0010.0010.020.02Poultry layerCorn, field milled bypdtsNo[^17][^18][^19]

### B.2.1.. Nature of residues and methods of analysis in livestock {#efs26150-sec-0039}

#### B.2.1.1.. Metabolism studies, methods of analysis and residue definitions in livestock {#efs26150-sec-0040}

Livestock (available studies)AnimalDose (mg/kg bw/d)Duration (days)Comment/SourceLaying hen114Radiolabelled active substance: phthalic acid ring‐UL‐\[^14^C\] or aniline ring‐UL‐\[^14^C\] Reference: Greece ([2008](#efs26150-bib-0025){ref-type="ref"}), EFSA ([2013a](#efs26150-bib-0004){ref-type="ref"})Lactating ruminants4.83 and 54Lactating goat. Radiolabelled active substance: phthalic acid ring‐UL‐\[^14^C\] and aniline ring‐UL‐\[^14^C\] Reference: Greece ([2008](#efs26150-bib-0025){ref-type="ref"}), EFSA ([2013a](#efs26150-bib-0004){ref-type="ref"})

![](EFS2-18-e06150-g008.jpg "image")

#### B.2.1.2.. Stability of residues in livestock {#efs26150-sec-0041}

Storage stability studies are not available. As all samples of the feeding studies were stored ≤ −18°C and analysed within 30 days of collection, further storage stability studies are not required (EFSA, [2013a](#efs26150-bib-0004){ref-type="ref"}).

### B.2.2.. Magnitude of residues in livestock {#efs26150-sec-0042}

#### B.2.2.1.. Summary of the residue data from livestock metabolism studies {#efs26150-sec-0043}

Animal commodityResidues at the closest feeding level (mg/kg)Estimated value at 1NMRL proposal (mg/kg)CF[(c)](#efs26150-note-1035){ref-type="fn"}MeanHighestSTMR~Mo~ [(a)](#efs26150-note-1033){ref-type="fn"} (mg/kg)HR~Mo~ [(b)](#efs26150-note-1034){ref-type="fn"} (mg/kg)**Cattle (all) --** Closest feeding level (0.09 mg/kg bw; 8.7 N rate)[(d)](#efs26150-note-1036){ref-type="fn"}Muscle0.010.010.000.000.01[\*](#efs26150-note-1031){ref-type="fn"}1Fat0.060.080.010.010.01[\*](#efs26150-note-1031){ref-type="fn"}1Liver0.040.060.010.010.01[\*](#efs26150-note-1031){ref-type="fn"}1Kidney0.050.060.010.010.01[\*](#efs26150-note-1031){ref-type="fn"}1**Cattle (dairy only) --** Closest feeding level (0.09 mg/kg bw; 10.7 N rate)[(d)](#efs26150-note-1036){ref-type="fn"}Milk[(e)](#efs26150-note-1037){ref-type="fn"}0.01n.a.0.0010.0010.01[\*](#efs26150-note-1031){ref-type="fn"}1**Sheep (all)** [(f)](#efs26150-note-1038){ref-type="fn"} -- Closest feeding level (0.09 mg/kg bw; 10 N rate)[(d)](#efs26150-note-1036){ref-type="fn"}Muscle0.010.010.000.000.01[\*](#efs26150-note-1031){ref-type="fn"}1Fat0.060.080.010.010.01[\*](#efs26150-note-1031){ref-type="fn"}1Liver0.040.060.000.010.01[\*](#efs26150-note-1031){ref-type="fn"}1Kidney0.050.060.010.010.01[\*](#efs26150-note-1031){ref-type="fn"}1**Sheep (ewe only)** [(f)](#efs26150-note-1038){ref-type="fn"} -- Closest feeding level (0.09 mg/kg bw; 14.8 N rate)[(d)](#efs26150-note-1036){ref-type="fn"}Milk[(e)](#efs26150-note-1037){ref-type="fn"}0.01n.a.0.0010.0010.01[\*](#efs26150-note-1031){ref-type="fn"}1[^20][^21][^22][^23][^24][^25][^26][^27]

B.3.. Consumer risk assessment {#efs26150-sec-0044}
------------------------------

### B.3.1.. Consumer risk assessment without consideration of the existing CXLs {#efs26150-sec-0045}

![](EFS2-18-e06150-g009.jpg "image")
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### B.3.2.. Consumer risk assessment with consideration of the existing CXLs {#efs26150-sec-0046}

![](EFS2-18-e06150-g011.jpg "image")

B.4.. Proposed MRLs {#efs26150-sec-0047}
-------------------

Code numberCommodityExisting EU MRL (mg/kg)Existing CXL (mg/kg)Outcome of the reviewMRL (mg/kg)Comment**Enforcement residue definition:** Flubendiamide[(F)](#efs26150-note-1047){ref-type="fn"}120010Almonds0.10.10.1Recommended[(a)](#efs26150-note-1042){ref-type="fn"}120020Brazil nuts0.10.10.1Recommended[(a)](#efs26150-note-1042){ref-type="fn"}120030Cashew nuts0.10.10.1Recommended[(a)](#efs26150-note-1042){ref-type="fn"}120040Chestnuts0.10.10.1Recommended[(a)](#efs26150-note-1042){ref-type="fn"}120050Coconuts0.10.10.1Recommended[(a)](#efs26150-note-1042){ref-type="fn"}120060Hazelnuts0.10.10.1Recommended[(a)](#efs26150-note-1042){ref-type="fn"}120070Macadamia0.10.10.1Recommended[(a)](#efs26150-note-1042){ref-type="fn"}120080Pecans0.10.10.1Recommended[(a)](#efs26150-note-1042){ref-type="fn"}120090Pine nuts0.10.10.1Recommended[(a)](#efs26150-note-1042){ref-type="fn"}120100Pistachios0.10.10.1Recommended[(a)](#efs26150-note-1042){ref-type="fn"}120110Walnuts0.10.10.1Recommended[(a)](#efs26150-note-1042){ref-type="fn"}130010Apples0.80.80.9Recommended[(b)](#efs26150-note-1043){ref-type="fn"}130020Pears0.80.80.9Recommended[(b)](#efs26150-note-1043){ref-type="fn"}130030Quinces0.80.80.9Recommended[(b)](#efs26150-note-1043){ref-type="fn"}130040Medlar0.80.80.9Recommended[(b)](#efs26150-note-1043){ref-type="fn"}130050Loquat0.80.80.9Recommended[(b)](#efs26150-note-1043){ref-type="fn"}140010Apricots1.522Recommended[(a)](#efs26150-note-1042){ref-type="fn"}140020Cherries222Recommended[(b)](#efs26150-note-1043){ref-type="fn"}140030Peaches1.522Recommended[(a)](#efs26150-note-1042){ref-type="fn"}140040Plums0.722Recommended[(a)](#efs26150-note-1042){ref-type="fn"}151010Table grapes222Recommended[(a)](#efs26150-note-1042){ref-type="fn"}151020Wine grapes222Recommended[(a)](#efs26150-note-1042){ref-type="fn"}211000Potatoes0.01[\*](#efs26150-note-1040){ref-type="fn"}--0.01[\*](#efs26150-note-1040){ref-type="fn"}Further consideration needed[(c)](#efs26150-note-1044){ref-type="fn"}231010Tomatoes0.222Recommended[(a)](#efs26150-note-1042){ref-type="fn"}231020Peppers0.20.70.7Recommended[(a)](#efs26150-note-1042){ref-type="fn"}232010Cucumbers0.150.20.2Recommended[(d)](#efs26150-note-1045){ref-type="fn"}232020Gherkins0.150.20.2Recommended[(e)](#efs26150-note-1046){ref-type="fn"}232030Courgettes0.150.20.2Recommended[(e)](#efs26150-note-1046){ref-type="fn"}233010Melons0.060.20.2Recommended[(d)](#efs26150-note-1045){ref-type="fn"}233020Pumpkins0.060.20.2Recommended[(e)](#efs26150-note-1046){ref-type="fn"}233030Watermelons0.060.20.2Recommended[(e)](#efs26150-note-1046){ref-type="fn"}234000Sweet corn0.020.020.02Recommended[(a)](#efs26150-note-1042){ref-type="fn"}241010Broccoli0.01[\*](#efs26150-note-1040){ref-type="fn"}40.01[\*](#efs26150-note-1040){ref-type="fn"}Further consideration needed[(f)](#efs26150-note-1047){ref-type="fn"}241020Cauliflower0.01[\*](#efs26150-note-1040){ref-type="fn"}40.01[\*](#efs26150-note-1040){ref-type="fn"}Further consideration needed[(f)](#efs26150-note-1047){ref-type="fn"}242010Brussels sprouts0.01[\*](#efs26150-note-1040){ref-type="fn"}44Recommended[(e)](#efs26150-note-1046){ref-type="fn"}242020Head cabbage44--Further consideration needed[(g)](#efs26150-note-1048){ref-type="fn"}243010Chinese cabbage0.01[\*](#efs26150-note-1040){ref-type="fn"}--0.01[\*](#efs26150-note-1040){ref-type="fn"}Further consideration needed[(c)](#efs26150-note-1044){ref-type="fn"}243020Kale0.01[\*](#efs26150-note-1040){ref-type="fn"}--0.01[\*](#efs26150-note-1040){ref-type="fn"}Further consideration needed[(c)](#efs26150-note-1044){ref-type="fn"}244000Kohlrabi0.01[\*](#efs26150-note-1040){ref-type="fn"}4--Further consideration needed[(g)](#efs26150-note-1048){ref-type="fn"}251020Lettuce77--Further consideration needed[(h)](#efs26150-note-1049){ref-type="fn"}260010Beans (fresh, with pods)0.522Recommended[(d)](#efs26150-note-1045){ref-type="fn"}260020Beans (fresh, without pods)0.522Recommended[(e)](#efs26150-note-1046){ref-type="fn"}260030Peas (fresh, with pods)1.522Recommended[(d)](#efs26150-note-1045){ref-type="fn"}260040Peas (fresh, without pods)0.01[\*](#efs26150-note-1040){ref-type="fn"}22Recommended[(e)](#efs26150-note-1046){ref-type="fn"}260050Lentils (fresh)0.01[\*](#efs26150-note-1040){ref-type="fn"}22Recommended[(e)](#efs26150-note-1046){ref-type="fn"}270030Celery556Recommended[(b)](#efs26150-note-1043){ref-type="fn"}300010Beans (dry)111Recommended[(e)](#efs26150-note-1046){ref-type="fn"}300020Lentils (dry)111Recommended[(e)](#efs26150-note-1046){ref-type="fn"}300030Peas (dry)111Recommended[(e)](#efs26150-note-1046){ref-type="fn"}300040Lupins (dry)111Recommended[(e)](#efs26150-note-1046){ref-type="fn"}401070Soyabeans0.3--0.3Recommended[i](#efs26150-note-1050){ref-type="fn"}401090Cotton seed1.51.51.5Recommended[(b)](#efs26150-note-1043){ref-type="fn"}500030Maize grain0.020.020.02Recommended[(b)](#efs26150-note-1043){ref-type="fn"}500060Rice grain0.2--0.3Recommended[i](#efs26150-note-1050){ref-type="fn"}610000Tea (dried leaves and stalks,fermented or otherwise of Camellia sinensis)0.02[\*](#efs26150-note-1040){ref-type="fn"}5050Recommended[(d)](#efs26150-note-1045){ref-type="fn"}1011010Swine meat222Recommended[(e)](#efs26150-note-1046){ref-type="fn"}1011020Swine fat (free of lean meat)222Recommended[(e)](#efs26150-note-1046){ref-type="fn"}1011030Swine liver111Recommended[(e)](#efs26150-note-1046){ref-type="fn"}1011040Swine kidney111Recommended[(e)](#efs26150-note-1046){ref-type="fn"}1012010Bovine meat222Recommended[(a)](#efs26150-note-1042){ref-type="fn"}1012020Bovine fat222Recommended[(a)](#efs26150-note-1042){ref-type="fn"}1012030Bovine liver111Recommended[(a)](#efs26150-note-1042){ref-type="fn"}1012040Bovine kidney111Recommended[(a)](#efs26150-note-1042){ref-type="fn"}1013010Sheep meat222Recommended[(a)](#efs26150-note-1042){ref-type="fn"}1013020Sheep fat222Recommended[(a)](#efs26150-note-1042){ref-type="fn"}1013030Sheep liver111Recommended[(a)](#efs26150-note-1042){ref-type="fn"}1013040Sheep kidney111Recommended[(a)](#efs26150-note-1042){ref-type="fn"}1014010Goat meat222Recommended[(a)](#efs26150-note-1042){ref-type="fn"}1014020Goat fat222Recommended[(a)](#efs26150-note-1042){ref-type="fn"}1014030Goat liver111Recommended[(a)](#efs26150-note-1042){ref-type="fn"}1014040Goat kidney111Recommended[(a)](#efs26150-note-1042){ref-type="fn"}1015010Horse meat222Recommended[(a)](#efs26150-note-1042){ref-type="fn"}1015020Horse fat222Recommended[(a)](#efs26150-note-1042){ref-type="fn"}1015030Horse liver111Recommended[(a)](#efs26150-note-1042){ref-type="fn"}1015040Horse kidney111Recommended[(a)](#efs26150-note-1042){ref-type="fn"}1020010Cattle milk0.10.10.1Recommended[(a)](#efs26150-note-1042){ref-type="fn"}1020020Sheep milk0.10.10.1Recommended[(a)](#efs26150-note-1042){ref-type="fn"}1020030Goat milk0.10.10.1Recommended[(a)](#efs26150-note-1042){ref-type="fn"}1020040Horse milk0.10.10.1Recommended[(a)](#efs26150-note-1042){ref-type="fn"}--Other commodities of plant and/or animal originSee Reg. 832/2018----Further consideration needed[(j)](#efs26150-note-1051){ref-type="fn"}[^28][^29][^30][^31][^32][^33][^34][^35][^36][^37][^38][^39][^40]

Appendix C -- Pesticide Residue Intake Model (PRIMo) {#efs26150-sec-1003}
====================================================

 {#efs26150-sec-0048}

PRIMo(EU1)PRIMo(EU2)PRIMo(CXL1)PRIMo(CXL2)

Appendix D -- Input values for the exposure calculations {#efs26150-sec-1004}
========================================================

D.1.. Livestock dietary burden calculations {#efs26150-sec-0049}
-------------------------------------------

Feed commodityMedian dietary burdenMaximum dietary burdenInput value (mg/kg)CommentInput value (mg/kg)Comment**Risk assessment residue definition:** flubendiamideCoconut, meal[(a)](#efs26150-note-1054){ref-type="fn"}0.02STMR x default PF (1.5)0.02STMR x default PF (1.5)Apple, pomace, wet0.89STMR x PF (3.56)0.89STMR x PF (3.56)Soyabeans, seed0.03STMR0.03STMRSoyabeans, meal0.00STMR x PF (0.12)0.00STMR x PF (0.12)Soyabeans, hulls0.08STMR x PF (2.8)0.08STMR x PF (2.8)Cotton, undelinted seed0.15STMR0.15STMRCotton, meal0.00STMR x PF (0.02)0.00STMR x PF (0.02)Corn, field (Maize), grain0.01[\*](#efs26150-note-1053){ref-type="fn"}STMR0.01[\*](#efs26150-note-1053){ref-type="fn"}STMRCorn, pop, grain0.01[\*](#efs26150-note-1053){ref-type="fn"}STMR0.01[\*](#efs26150-note-1053){ref-type="fn"}STMRCorn, field, milled by‐pdts[(b)](#efs26150-note-1055){ref-type="fn"}0.02STMR0.02STMRCorn, field, hominy meal[(b)](#efs26150-note-1055){ref-type="fn"}0.01[\*](#efs26150-note-1053){ref-type="fn"}STMR0.01[\*](#efs26150-note-1053){ref-type="fn"}STMRCorn, field, distiller\'s grain (dry)[(b)](#efs26150-note-1055){ref-type="fn"}0.01[\*](#efs26150-note-1053){ref-type="fn"}STMR0.01[\*](#efs26150-note-1053){ref-type="fn"}STMRCorn, field, gluten feed[(b)](#efs26150-note-1055){ref-type="fn"}0.01[\*](#efs26150-note-1053){ref-type="fn"}STMR0.01[\*](#efs26150-note-1053){ref-type="fn"}STMRCorn, field, gluten, meal[(b)](#efs26150-note-1055){ref-type="fn"}0.01[\*](#efs26150-note-1053){ref-type="fn"}STMR0.01[\*](#efs26150-note-1053){ref-type="fn"}STMRRice, bran/pollard0.03STMR x PF (0.75)0.03STMR x PF (0.75)[^41][^42][^43][^44]

D.2.. Consumer risk assessment without consideration of the existing CXLs {#efs26150-sec-0050}
-------------------------------------------------------------------------

CommodityChronic risk assessmentAcute risk assessmentInput value (mg/kg)CommentInput value (mg/kg)Comment**Risk assessment residue definition 1:** flubendiamideTree nuts0.02STMR0.05HRPome fruits0.25STMR0.59HRApricots0.26STMR0.76HRCherries (sweet)0.59STMR1HRPeaches0.26STMR0.76HRPlums0.07STMR0.42HRTable grapes0.42STMR0.81HRWine grapes0.42STMR0.81HRPotatoes0.01[\*](#efs26150-note-1056){ref-type="fn"}EU MRL0.01[\*](#efs26150-note-1056){ref-type="fn"}EU MRLTomatoes0.07STMR0.18HRSweet peppers/bell peppers0.05STMR0.14HRCucumbers0.15EU MRL0.15EU MRLMelons0.06EU MRL0.06EU MRLSweet corn0.01[\*](#efs26150-note-1056){ref-type="fn"}STMR0.01[\*](#efs26150-note-1056){ref-type="fn"}HRBroccoli0.01[\*](#efs26150-note-1056){ref-type="fn"}EU MRL0.01[\*](#efs26150-note-1056){ref-type="fn"}EU MRLCauliflowers0.01[\*](#efs26150-note-1056){ref-type="fn"}EU MRL0.01[\*](#efs26150-note-1056){ref-type="fn"}EU MRLChinese cabbages/pe‐tsai0.01[\*](#efs26150-note-1056){ref-type="fn"}EU MRL0.01[\*](#efs26150-note-1056){ref-type="fn"}EU MRLKales0.01[\*](#efs26150-note-1056){ref-type="fn"}EU MRL0.01[\*](#efs26150-note-1056){ref-type="fn"}EU MRLLettuces1.06/‐EU1: STMR/EU2: --5.89/--EU1: HR/EU2: --Beans (with pods)0.5EU MRL0.5EU MRLPeas (with pods)1.5EU MRL1.5EU MRLCeleries1.7STMR2.62HRSoyabeans0.03STMR0.03STMRCotton seeds0.15STMR0.15STMRMaize/corn0.01[\*](#efs26150-note-1056){ref-type="fn"}STMR0.01[\*](#efs26150-note-1056){ref-type="fn"}STMRRice0.04STMR0.04STMRTea (dried leaves of Camellia sinensis)0.02EU MRL0.02EU MRL**Risk assessment residue definition 2:** Sum of flubendiamide and flubendiamide‐iodo‐phthalimide, expressed as flubendiamideBovine, equine: Muscle/meat0.0020.8 × STMR muscle + 0.2 × STMR fat0.00240.8 × HR muscle + 0.2 × HR fatBovine, equine: Fat tissue0.006STMR0.008HRBovine, equine: Liver0.004STMR0.006HRBovine, equine: Kidney0.005STMR0.006HRSheep, goat: Muscle/meat0.0020.8 × STMR muscle + 0.2 × STMR fat0.00220.8 × HR muscle + 0.2 × HR fatSheep, goat: Fat tissue0.006STMR0.007HRSheep, goat: Liver0.004STMR0.005HRSheep, goat: Kidney0.004STMR0.005HRMilk: Cattle, sheep, goat, horse0.001STMR0.001STMR[^45]

D.3.. Consumer risk assessment with consideration of the existing CXLs {#efs26150-sec-0051}
----------------------------------------------------------------------

CommodityChronic risk assessmentAcute risk assessmentInput value (mg/kg)CommentInput value (mg/kg)Comment**Risk assessment residue definition:** flubendiamideTree nuts0.02STMR (CXL)0.05HR (CXL)Pome fruits0.25STMR0.59HRApricots0.59STMR (CXL)1HR (CXL)Cherries (sweet)0.59STMR (CXL)1HR (CXL)Peaches0.59STMR (CXL)1HR (CXL)Plums0.59STMR (CXL)1HR (CXL)Table grapes0.42STMR (CXL)0.81HR (CXL)Wine grapes0.42STMR (CXL)0.81HR (CXL)Tomatoes0.35STMR (CXL)0.63HR (CXL)Sweet peppers/bell peppers0.09STMR (CXL)0.37HR (CXL)Cucumbers0.05STMR (CXL)0.09HR (CXL)Gherkins0.05STMR (CXL)0.09HR (CXL)Courgettes0.05STMR (CXL)0.09HR (CXL)Melons0.05STMR (CXL)0.09HR (CXL)Pumpkins0.05STMR (CXL)0.09HR (CXL)Watermelons0.05STMR (CXL)0.09HR (CXL)Sweet corn0.01[\*](#efs26150-note-1057){ref-type="fn"}STMR (CXL)0.01[\*](#efs26150-note-1057){ref-type="fn"}HR (CXL)Broccoli0.35/0.01[\*](#efs26150-note-1057){ref-type="fn"}CX1: STMR (CXL)/CX2: EU MRL2.7/0.01[\*](#efs26150-note-1057){ref-type="fn"}CX1: HR (CXL)/CX2: EU MRLCauliflowers0.35/0.01[\*](#efs26150-note-1057){ref-type="fn"}CX1: STMR (CXL)/CX2: EU MRL2.7/0.01[\*](#efs26150-note-1057){ref-type="fn"}CX1: HR (CXL)/CX2: EU MRLBrussels sprouts0.35STMR (CXL)2.7HR (CXL)Head cabbages0.35/0.01[\*](#efs26150-note-1057){ref-type="fn"}CX1: STMR (CXL)/CX2: EU MRL2.7/0.01[\*](#efs26150-note-1057){ref-type="fn"}CX1: HR (CXL)/CX2: EU MRLKohlrabies0.35/--CX1: STMR (CXL)/CX2: --2.7/--CX1: HR (CXL)/CX2: --Lettuces1.7/--CX1: STMR (CXL)/CX2: --4/‐CX1: HR (CXL)/CX2: --Beans (with pods)0.43CX1: STMR (CXL)0.9HR (CXL)Beans (without pods)0.43STMR (CXL)0.9HR (CXL)Peas (with pods)0.43STMR (CXL)0.9HR (CXL)Peas (without pods)0.43STMR (CXL)0.9HR (CXL)Lentils (fresh)0.43STMR (CXL)0.9HR (CXL)Celeries1.7STMR2.62HRBeans0.18STMR (CXL)0.59HR (CXL)Lentils0.18STMR (CXL)0.59HR (CXL)Peas0.18STMR (CXL)0.59HR (CXL)Lupins/lupini beans0.18STMR (CXL)0.59HR (CXL)Soyabeans0.03STMR0.03STMRCotton seeds0.15STMR0.15STMRMaize/corn0.01STMR0.01STMRRice0.04STMR0.04STMRTea (dried leaves of Camellia sinensis)23STMR (CXL)23STMR (CXL)**Risk assessment residue definition 2:** Sum of flubendiamide and flubendiamide‐iodo‐phthalimide, expressed as flubendiamideBovine, equine, sheep, goat: Muscle/meat0.060.8 × STMR (CXL) muscle + 0.2 × STMR (CXL) fat0.130.8 × HR (CXL) muscle + 0.2 × HR (CXL) fatBovine, equine, sheep, goat: Fat tissue0.62STMR (CXL)1.2HR (CXL)Bovine, equine, sheep, goat: Liver0.32STMR (CXL)0.57HR (CXL)Bovine, equine, sheep, goat: Kidney0.32STMR (CXL)0.57HR (CXL)Milk: Cattle, sheep, goat, horse0.07STMR (CXL)0.07STMR (CXL)[^46]

Appendix E -- Decision tree for deriving MRL recommendations {#efs26150-sec-1005}
============================================================

 {#efs26150-sec-0052}

Appendix F -- Used compound codes {#efs26150-sec-1006}
=================================

 {#efs26150-sec-0053}

Code/trivial name[(a)](#efs26150-note-1058){ref-type="fn"}IUPAC name/SMILES notation/InChiKey[(b)](#efs26150-note-1059){ref-type="fn"}Structural formula[(c)](#efs26150-note-1060){ref-type="fn"}flubendiamide NNI‐00013‐iodo‐*N*′'‐(2‐mesyl‐1,1‐dimethylethyl)‐*N*‐{4‐\[1,2,2,2‐tetrafluoro‐1‐(trifluoromethyl)ethyl\]‐*o*‐tolyl}phthalamide O=C(Nc1ccc(cc1C)C(F)(C(F)(F)F)C(F)(F)F)c2cccc(I)c2C(=O)NC(C)(C)CS(C)(=O)=O![](EFS2-18-e06150-g012.jpg "image")flubendiamide‐des‐iodo (NNI‐0001‐des‐iodo)*N* ^1^‐\[4‐(1,1,1,2,3,3,3‐heptafluoropropan‐2‐yl)‐2‐methylphenyl\]‐*N* ^2^‐\[1‐(methanesulfonyl)‐2‐methylpropan‐2‐yl\]benzene‐1,2‐dicarboxamide O=C(Nc1ccc(cc1C)C(F)(C(F)(F)F)C(F)(F)F)c2ccccc2C(=O)NC(C)(C)CS(C)(=O)=O![](EFS2-18-e06150-g013.jpg "image")flubendiamide ‐iodo‐phthalimide (NNI‐0001‐iodo‐phthalimide)2‐\[4‐(1,1,1,2,3,3,3‐heptafluoropropan‐2‐yl)‐2‐methylphenyl\]‐4‐iodo‐1*H*‐isoindole‐1,3(2*H*)‐dione FC(F)(F)C(F)(c1ccc(c(C)c1)N3C(=O)c2cccc(I)c2C3=O)C(F)(F)F![](EFS2-18-e06150-g014.jpg "image")[^47][^48][^49]

Regulation (EC) No 396/2005 of the European Parliament and of the Council of 23 February 2005 on maximum residue levels of pesticides in or on food and feed of plant and animal origin and amending Council Directive 91/414/EEC. OJ L 70, 16.3.2005, p. 1--16.

Council Directive 91/414/EEC of 15 July 1991 concerning the placing of plant protection products on the market. OJ L 230, 19.8.1991, p. 1--32. Repealed by Regulation (EC) No 1107/2009.

Commission Implementing Regulation (EU) No 632/2014 of 13 May 2014 approving the active substance flubendiamide, in accordance with Regulation (EC) No 1107/2009 of the European Parliament and of the Council concerning the placing of plant protection products on the market, and amending the Annex to Commission Implementing Regulation (EU) No 540/2011. OJ L 175, 14.6.2014, p. 1--5.

Regulation (EC) No 1107/2009 of the European Parliament and of the Council of 21 October 2009 concerning the placing of plant protection products on the market and repealing Council Directives 79/117/EEC and 91/414/EEC. OJ L 309, 24.11.2009, p. 1--50.

Commission Implementing Regulation (EU) No 540/2011 of 25 May 2011 implementing Regulation (EC) No 1107/2009 of the European Parliament and of the Council as regards the list of approved active substances. OJ L 153, 11.6.2011, p. 1--186.

Commission Implementing Regulation (EU) No 541/2011 of 1 June 2011 amending Implementing Regulation (EU) No 540/2011 implementing Regulation (EC) No 1107/2009 of the European Parliament and of the Council as regards the list of approved active substances. OJ L 153, 11.6.2011, p. 187--188.

Commission Regulation (EU) No 188/2011 of 25 February 2011 laying down detailed rules for the implementation of Council Directive 91/414/EEC as regards the procedure for the assessment of active substances which were not on the market 2 years after the date of notification of that Directive. OJ No L 53, 26.2.2011, p. 51--55.

Commission Regulation (EU) No 546/2011 of 10 June 2011 implementing Regulation (EC) No 1107/2009 of the European Parliament and of the Council as regards uniform principles for evaluation and authorisation of plant protection products. OJ L 155, 11.06.2011, p. 127--175.

Dose rate recalculated assuming body weight of 650 kg dairy cattle and feed intake of 25 kg per day (OECD, [2013](#efs26150-bib-0029){ref-type="ref"}).

[^1]: MS: Member State; a.s.: active substance; a.i.: active ingredient.

[^2]: Outdoor or field use (F), greenhouse application (G) or indoor application (I).

[^3]: CropLife International Technical Monograph no 2, 6th Edition. Revised May 2008. Catalogue of pesticide.

[^4]: Growth stage range from first to last treatment (BBCH Monograph, Growth Stages of Plants, 1997, Blackwell, ISBN 3‐8263‐3152‐4), including, where relevant, information on season at time of application.

[^5]: PHI -- minimum preharvest interval.

[^6]: GAP: Good Agricultural Practice; OECD: Organisation for Economic Co‐operation and Development; MRL: maximum residue level.

[^7]: Mo: residue levels expressed according to the monitoring residue definition; RA: residue levels expressed according to risk assessment residue definition.

[^8]: \* Indicates that the MRL is proposed at the limit of quantification.

[^9]: NEU: Outdoor trials conducted in northern Europe, SEU: Outdoor trials conducted in southern Europe, Indoor: indoor EU trials or Country code: if non‐EU trials.

[^10]: Highest residue. The highest residue for risk assessment (RA) refers to the whole commodity and not to the edible portion.

[^11]: Supervised trials median residue. The median residue for risk assessment (RA) refers to the whole commodity and not to the edible portion.

[^12]: Conversion factor to recalculate residues according to the residue definition for monitoring to the residue definition for risk assessment.

[^13]: Calculated MRL aligned with the EU Regulation as MRL in country of origin lower.

[^14]: PF: Processing factor (=Residue level in processed commodity expressed according to RD‐Mo/Residue level in raw commodity expressed according to RD‐Mo); n.r. not reported.

[^15]: Studies with residues in the RAC at or close to the LOQ were disregarded (unless concentration may occur).

[^16]: A tentative PF is derived based on a limited dataset.

[^17]: bw: body weight; DM: dry matter; bypdts: milling by‐products.

[^18]: When one group of livestock includes several subgroups (e.g. poultry 'all' including broiler, layer and turkey), the result of the most critical subgroup is identified from the maximum dietary burdens expressed as 'mg/kg bw per day'.

[^19]: The most critical commodity is the major contributor identified from the maximum dietary burden expressed as 'mg/kg bw per day'.

[^20]: \* Indicates that the MRL is proposed at the limit of quantification.

[^21]: n.a.: not applicable.

[^22]: Median residues expressed according to the residue definition for monitoring, recalculated at the 1N rate for the median dietary burden.

[^23]: Highest residues expressed according to the residue definition for monitoring, recalculated at the 1N rate for the maximum dietary burden.

[^24]: Conversion factor to recalculate residues according to the residue definition for monitoring to the residue definition for risk assessment.

[^25]: Closest feeding level and N dose rate related to the maximum dietary burden.

[^26]: For milk, mean was derived from samplings performed from day D1 to day D4 (daily mean of 1 goat per label).

[^27]: Since extrapolation from cattle to other ruminants is acceptable, results of the livestock metabolism study on ruminants were relied upon to derive the MRL and risk assessment values in sheep.

[^28]: MRL: maximum residue level; CXL: codex maximum residue limit.

[^29]: Indicates that the MRL is set at the limit of quantification.

[^30]: The residue definition is fat soluble.

[^31]: MRL is derived from the existing CXL, which is supported by data and for which no risk to consumers is identified; GAP evaluated at EU level, which is also fully supported by data, leads to a lower MRL (combination H‐VII in Appendix [E](#efs26150-sec-1005){ref-type="sec"}).

[^32]: MRL is derived from a GAP evaluated at EU level, which is fully supported by data and for which no risk to consumers is identified; existing CXL is covered by the recommended MRL (combination H‐III in Appendix [E](#efs26150-sec-1005){ref-type="sec"}).

[^33]: GAP evaluated at EU level is not supported by data but no risk to consumers was identified for the existing EU MRL (also assuming the existing residue definition); no CXL is available (combination D‐I in Appendix [E](#efs26150-sec-1005){ref-type="sec"}).

[^34]: MRL is derived from the existing CXL, which is supported by data and for which no risk to consumers is identified; GAP evaluated at EU level is not supported by data, but the existing EU MRL is lower than the existing CXL (combination D‐VII in Appendix [E](#efs26150-sec-1005){ref-type="sec"}).

[^35]: MRL is derived from the existing CXL, which is supported by data and for which no risk to consumers is identified; there are no relevant authorisations or import tolerances reported at EU level (combination A‐VII in Appendix [E](#efs26150-sec-1005){ref-type="sec"}).

[^36]: GAP evaluated at EU level is not supported by data, but no risk to consumers was identified for the existing EU MRL (also assuming the existing residue definition); CXL is higher, supported by data but a risk to consumers cannot be excluded (combination D‐VI in Appendix [E](#efs26150-sec-1005){ref-type="sec"}).

[^37]: There are no relevant authorisations or import tolerances reported at EU level; CXL is supported by data, but a risk to consumers cannot be excluded. Either a specific LOQ or the default MRL of 0.01 mg/kg may be considered (combination A‐VI in Appendix [E](#efs26150-sec-1005){ref-type="sec"}).

[^38]: GAP evaluated at EU level is fully supported by data but a risk to consumers cannot be excluded; CXL is supported by data but a risk to consumers can also not be excluded. Either a specific LOQ or the default MRL of 0.01 mg/kg may be considered (combination G‐VI in Appendix [E](#efs26150-sec-1005){ref-type="sec"}).

[^39]: MRL is derived from a GAP evaluated at EU level, which is fully supported by data and for which no risk to consumers is identified; no CXL is available (combination H‐I in Appendix [E](#efs26150-sec-1005){ref-type="sec"}).

[^40]: There are no relevant authorisations or import tolerances reported at EU level; no CXL is available. Either a specific LOQ or the default MRL of 0.01 mg/kg may be considered (combination A‐I in Appendix [E](#efs26150-sec-1005){ref-type="sec"}).

[^41]: STMR: supervised trials median residue; HR: highest residue; PF: processing factor.

[^42]: Indicates that the input value is proposed at the limit of quantification.

[^43]: In the absence of processing factors supported by data, a default processing factor was included in the calculation to consider the potential concentration of residues in this commodity.

[^44]: For processed commodities from corn, no processing factor was applied because flubendiamide residues are expected to be below the LOQ. Concentration of residues in these commodities is therefore not expected.

[^45]: Indicates that the input value is proposed at the limit of quantification.

[^46]: Indicates that the input value is proposed at the limit of quantification.

[^47]: The metabolite name in bold is the name used in the conclusion.

[^48]: ACD/Name 2019.1.1 ACD/Labs 2019 Release (File version N05E41, Build 110555, 18 July 2019).

[^49]: ACD/ChemSketch 2019.1.1 ACD/Labs 2019 Release (File version C05H41, Build 110712, 24 July 2019).
